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GEOPHYSICAL AND LITHOLOGIC LOGS FOR 1979 COAL
DRILLING IN WILLIAMS COUNTY, NORTH DAKOTA

By John M. Spencer

INTRODUCTION AND ACKNOWLEDGMENTS

Under U.S. Geological Survey contract no. 14-08-0001-17427,
Crandall Drilling Company drilled 56 test holes in Williams County,
North Dakota. These holes were drilled to complete the drilling
project in northern Williams County. Previous drilling in the
project was reported by Cook and Spencer (1979). The hole loca-
tions are shown in figure 1. The purpose of the drilling was to
obtain information on thickness and extent of coals in the area.

U.S. Geological Survey personnel collected drill cuttings for
lithologic control. These cuttings were used in conjunction with
the geophysical logs to determine the lithologic logs presented in
this report. The lithologic logs have been generalized to 10-foot
intervals. The strip logs presented are based on the lithologic
logs and are not interpretations of the geophysical logs, with the
exceptions of the tops and bottoms of lignite beds. All measure-—
ments are in feet, to convert to meters, multiply by 0.3048.

Field work was done by John M. Spencer, assisted by Leslie L.
Tomac.

REFERENCE

Cook, S. M., and Spencer, J. M., 1979, Geophysical and lithologic
logs for 1978 coal drilling in Mountrail, Renville, Ward, and
Williams Counties, North Dakota: U.S. Geological Survey Open-
File Report 79-912, 124 p.






UNITED STATES GEOLOGICAL SURVEY HOLE N0 w s
SHEET 1 OF 2
AREA Williams County QUAD NAM[ Epping
DATE STARTED 6/17/79 DATE COMP. 6/17/79 COUNTY Williams STATE North Dakota
LOCATION: SEC. 21 T. 156 v, R. 98 w., FOOTAGE L0C. 15 i 112 {‘H SROUND 35y ge
FOQTAGE TOTAL
SIZE AND BIT TYPE:  S-inch drag ROTARY 460  [CORING ————- DEPTH 460 ft
D
DRILLING AGENCY: Crandall Drilling DRILL TYPE: — wE.PII[“R Te 109 £t
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed:'— 20__ft/min  Density range...200 cps OEPTH
2| Logged depth._435 .~ Density TCo___ 2 __sec | _ QL
LiTHOLOGY Ez Gamma range___50 _ _cps  SP sensitivity___ 20 ___mv § E
Gamma TC:____ 2 sec Resistance sensifivity20ohm =
‘ - | oo
: ]
sand, silt, unconsol Dewstye . —=— -
] gravel, unconsol E ——-IO
till: -y
4 50
g -
z -20
- coarse sand, unconsol E -
no samples g é ]
: ~-40
E 150
< “}so
: : 200"
c 470
] lignite,234-239 . § - ]
fipe < 250
) g E -1+-80
i - ' .z 190
' e - 300
Jif : i
- _}100
lei 1:
L -
A e 350




UNITED STATES GEOLOGICAL SURVEY HOLE NO W 5
SHEET o OF 2
REMARKS:
Logging speed:—_20 _ft/min  Density range __200 cps DEPTH
e | Logged depth._455  Density TC:___ 2 sec »
LITHOLOGY E 2| Gamma range: 50 cps SPsensitivity___ 20  myv E, E
Gamma TC: 2 sec  Resistarce sersitivity: 20ohms =
i : e
e : “+no
: 20
o : 400 |
lignite,414-418 u E :-:. :
: : 130
lignite,449-451,5 re— } § 450—
j:; - 1140
—150

750

—160

_Hi7o

~1-180

190

_{-200

—210

220




UNITED STATES GEOLOGICAL SURVEY HOLE NO W 7
SHEET 1 OF 2
AREA Williams County QUAD NAME Epping
DATE STARTED  6/18/79 DATE COMP.  6/18/79 COUNTY  williams STATE xorth Dakota
LOCATION: SEC. 1 T.ise n., R. 99 w. , FOOTAGE LOC. 15 Sa | SR 072 g
A FOOTAGE TOTAL
SIZE AND BIT TYPE: S-inch drag ROTARY 400 JCORING ————- DEPTH 400 ft
. . DEPTH TO
DRILLING AGENCY: Crandall Drilling DRILL TYPE: WATER 9 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed:__20_ ft/min  Density range200 cps DEPTH
oo Logged depth. 399 Density TC: 2 sec «
LITHOLOGY =g| -osoed ep o il B~
= —| Gamma range:___ 30 cps  SPsensitivity_ 20 mv | & | =
Gamma TC:._____ 2 _sec  Resistance sensitivity: 20ohms =
- VZE L =0 by 0—0
. sand, gravel, unconsol . — -t
‘362-;{ : i
i » - LT ZDausrrre Z —
— oxidized sand, silt, unconsoll.¥ : : s .
till: - . . —10
=] oxidized silt, unconsol ’ E 50—
- siltst, gy; lignite,66~67 . - _r20
4 layst, gy, silty; lignite, 80.5-84, . - -
q s i MBS 513290 : = -
7 5 10030
1 sandst, gy, fine-grained ;' E -
i :
n n - —140
d siltst, gy !: = ]
— - = 150—
] clayst, brn; lignite, 156-158 : - ]
: - —50
sandst, gy, very fine grained :, - 1
~ M - —
- siltst, lt-gy, clayey 31 .: -—
— siltst, cbnes . - 200.__60
B siltst, gy, clayey R . - ]
- ie = 470
i :
lignite,244-247 : Bt ]
— : - 250
n - et -1-80
. 1 = .
{e e
< siltst, gy, sand . T —
siltst, gy, sandy i: - 90
- i z 300
4 i! - |
_ . - —100
siltst, gy, clayey : - -
1 1ignite,349.5-353.5 — : 'z 350—
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UNITED STATES GEOLOGICAL SURVEY HOLE NO W 7
SHEET 2 OF 2
REMARKS:
Logging speed:— 20 __ft/min Density range:_200 cps DEPTH
o Logged depth:.399 Density TC:____ 2 _sec ]
LITHOLOGY =g| ~o99%d cep y o s | 2
= —| Gamma range..__ 50 _  cps SP sensitivity:___20 ____mv : =
Gamma TC.____ 2 sec Resistance sensitivity: 20ohms =
K R [ . - 350
lignite,359.5-360.5 . : \ R { : j—no
siltst, gn-gy, sandy . § —
- | Fesr < -
sandst, gy - -
- 120
- “‘: 400 —
_130
450—
—+4-140
is0
500
1160
550
_}o
1180
600
“}eo
650
_}-200
* 4210
700 —
1220
—
750




UNITED STATES GEOLOGICAL SURVEY HOLE NO v 8
SHEET 1 OF2
AREA Williams County QUAD NAME Spring Brook
DATE STARTED  7/1/79 DATE COMP  7/1/79 COUNTY  williams STATE North Dakota
LOCATION: SEC. 20 T.156 n., R.oo w. , FOOTAGE LOC. 95 W 20 B[ PROND 0gs g
SIZE AND BIT TYPE: S-inch drag ROTARY m?c:]i[mc ----- ;2;% 400 ft
DRILLING AGENCY: Crandall Drilling DRILL TYPE: - WATER |8 ft

LITHOLOGY RECORDED BY Spencer

GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS: Power line nearby
Logging speed:——20 _ft/min  Density range.__200 cps DEPTH
e Logged depth. 408 - Density TC:____ 2 - sec ]
LITHOLOGY =2 A — il I
= —| Gamma range:___30 cps  SPsensitivity. 20 mv | & | =
Yohen
Gamma TC: 2 sec Resistance sensitivity: 20ohms =
b r:—\“ - —
. 'y -
sand, silt, gravel, unconsol Wi -
EE 7 : o
-1 tiii: e - —
] sand, very coarse, oxidized B - 504
clay, unconsol b bt
- o_ - - - -—
B % = 20
- gravel; sand, unconsol ;:_. h‘: -
- clayst, gy, silty el .= ]
— - - 100_—30
- = -
] siltst, dk-gy .- -]
] - - —+-40
— : - - 150
B siltst, dk-gy, clayey N it “1-50
J siltst, 1t-gy; limest 194-195.5 . »': |
— - 60
sandst, gy, fine-grained s - 200
n 'L - -
- ciayst, 1t-gy; lignite,216.5-217.5, - .
1 228-231.5 K - 7o
- - te -
— : - 250
siltst, gy; lignite, 268-270 . G-
. 5 g 80
- 1 ‘=
siltst, cbncs l : —1 90
- : : 300
~ siltst, dk-gy; lignite, 344-351 K - _ﬁ—10<
_ : E :
- — !: f s 350—




UNITED STATES GEOLOGICAL SURVEY HOLE NO W 8

SHEET 2 OF 2

REMARKS:

Logging speed:__20_ ft/min  Density range.__200 cps DEPTH _

Logged depth:_400 Density TCo___ 2 sec
Gamma range:__ 30 cps SP sensitivity: 20 _mv

LITHOLOGY

STRIP
L0G

Gamma TC:____ 2 sec  Resistance sensitivity: 20ohms

350

.
b
¢

siltst, dk-gy; lignite,359-360

EEEE
T

sandst, gy 20

130

—1-140

“Tiso

—160

—-170

1180

90

_}200

i
i J210
1700-

1220

750




UNITED STATES GEOLOGICAL SURVEY HOLE NO W 9
SHEET 1 OF 2
AREA Williams County QUAD NAME Sp.ring Brook
DAT[ STARTED 6/17/79 DATE COMP 6/17/79 COUNTY Williams STATE wNorth Dakota
F
LOCATION: SEC. 27 T.156 n., R. 99 w. , FOOTAGE LOC. 25 L R At
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag ROTARY 400 [CORING _ ——-—- DEPTH 400 ft
DEPTH ToO
DRILLING AGENCY: Crandall Drilling DRILL TYPE:  ——— WATER 25 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed:.— 20 _ft/min  Density range:._ 200 cps DEPTH
& Logged depth:__4QQ . Densjty TCr._____ 2 sec <]
LITHOLOGY =g| -caged der - il I
= —| Gamma range:___50 cps  SPsensitivity 20 mv | & =
Gamma TC._____ 2 sec  Resistance sensitivity: 200hms =
= 41 r ! E‘ 07—0
- sand, silt, clay, gravel, ’ - .
til1: oxidized, unconsol -
B sand, oxidized, unconsol E 110
] siltst, gn-gy; lignite,47-49 - 50
_| clayst, gy E 20
: siltst, gy, sandy E i
— E ‘00‘-30
— siltst, dk-gy - —
. - -
~| siltst, lt-gy; lignite,145-148.5 E -1 40
— : 150
= - “t-s0
] siltst, gy; lignite, 180.5-183 E :
- —6
- - 200 °
- - -
- - 470
) sandst, gy E —
1 - -1-80
-~ -y —
7] 1ignite, 278.5-285.5 - n
- = 90
1 siltst, dk-gy, clayey s 300
1 lignite, 315-320.5 - B
~ z _oo
siltst, dk-gy -
7 siltst, gn-gy - 7]
.+ == 350




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO W 9

SHEET 2 OF2

LITHOLOGY

STRIP
106G

Logging speed:

Gamma range-:

Gamma TC:

20__ft/min
Logged depth.__400

50
2

cps
sec

DEPTH

Density range:__200 cps
Density T.C: 2 sec
SP sensitivity. 20 mv
Resistance sensitivxty;@ohms

FEET

METERS

sandst, gy, silty

-
.
e
L.
.

G

e o s er e

3

8

-

—110

20

~130

—140

—~150

—160

7o

—-180

—210

—220

750
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UNITED STATES GEOLOGICAL SURVEY HOLE N0 W 10

SHEET 1 OF 2~
AR[A Williams County QUAD NAM[ Marmon SE
DATE STARTED  6/28/79 | DATE COMP.  7/1/79 COUNTY  williams STATE  North Dakota
FEL GROUND
LOCATION: SEC. 5 T.1s6 n., R.100 w. , FOOTAGE LOC. 5 )9& 890 o | ELEV 1948 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag ROTARY 380  J|CORING ---—-—- DEPTH 380 ft
DEPTH TO
DRILLING AGENCY: Crandall Drilling DRILL TYPE: —— WATER 10 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
’ Logging speed:'——20 ft/min  Density range._200 ___ cps DEPTH
o Logged depth.__380 Density TC:___2_____sec o
LITHOLOGY =g| esset oep o ol I
= = | Gamma range: 50 cps SP sensitivity:__20 _mv v =
Gamma TC: 2 sec  Resistance sensitivity:_20ohms =
V! | = ':‘ o0
silt, yel-brn, sandy, ‘g: = -
unconsol . -
gravel, clay, brn, silty, . E B
till: unconsol ’ . - 10
clay, silty, gy, unconsol E s -
: = 50—
pea gravel, unconsol ™ - ]
clayst, gy; lignite, 68.5-70 s E __"20
siltst, clayst, : = L
v &y R - 10030
: - —+-40
sandst, gy . - ]
: = 150
I = -
. iz 50
lignite,171-175 i B
siltst, clayst, gy i:— - n
3 = “Feo
: e 2C0—
siltst, olive-gy : - .
siltst, 1lt-gy :. - 470
: 250
siltst, dk-gy; limest 240-242 . ’
: “T1-80
i DO 7
clayst, 1lt- . - —
gy . = 90
siltst, gy, sandy : = 300
siltst, brn; lignite,336.5-338 ———‘ : E _oa
™ -
iy - -
siltst, dk- o -
’ gy i - 350._J
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REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NGO w 10

SHEET 2 OF 2

LITHOLOGY

DEPTH

Logging speed:— 20 __ft/min Density range: 200 cps
Logged depth:__380 Density TC:_____ 2 sec
Gaorma range___ 30 cps SPsensitivity:___20 _mv
Gamma TC 2 sec  Resistance sensitivity: 2Qohms

FEET
METERS

siltst, dk-gy

2y

e

Leee s e ee
RN N R NN NN

3

8

|~

—120

130

—+40

—150

—160

70

1180

—190

-200

-+—210

1220

750

12




UNITED STATES GEOLOGICAL SURVEY HOLE NO w 11
SHEET1 OF 2
AREA Williams County QUAD NAME Bonetraill SW
DATE STARTED  7/10/79 DATE COMP. 7/10/79 COUNTY  williams STATE North Dakota
LOCATION: SEC. 2 T.se w., R. 103 w., FOOTAGE LOC. 75 w1365 g | RN o319 £e
FQOTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag ROTARY 600  [CORING ---—- DEPTH 600 ft
DEPTH TO
DRILLING AGENCY: Crandall Drilling DRILL TYPE:  -———- WATER 4 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed:—_20 ft/min  Density range.__200 cps DEPTH -
o~ Logged depth.__600 Density T.C: 2 sec o
(-] [ (- 4
LITHOLOGY =S| Gomma range-__ 50 ___cps  SP sensitivity.___20 mv | S
Gamma TC: 2 sec Resistance sensiﬁvity=_290hms =
] pC o
- sand, yel-brm, clayey, 5:68‘ 7]
. gravel, unconsol . -
sand, yel-brn, clayey, I
- unconsol . 110
| ea11: . ]
— .- 50—
_ sand, silt, clay, yel-brn, :
i unconsol E L20
N silvst, yel-brn, clayey
clayst, yel-brn ‘ B
_| siltst, cbnecs; lignite, 94.5-99 I 100—"30
-1 siltst, dk-gy, clayey; : —1-40
| lignite,107~109, 128.5-131.5,
141-142.5 -
— 150
7| siltst, dk-gy, coarse; “1-50

l

1 1 1

L

lignite, 178.5-183

sandst, gy, fine

siltst, dk-gy, clayey;
lignite, 231.5-239, 288-290,
311.5-313.5

sandst, lt-~gy, very fine

R R R N I I N A I A S I SRR B SR A B IR IR RN Y 3
' \ ) h b h .

11

200

250 —

—100

350—
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UNITED STATES GEOLOGICAL SURVEY HOLENO w 11
SHEET , OF 2
REMARKS:
logging speed:—_20__ft/min  Density range:.. 200 cps DEPTH
a Logged depth.__ 600 Density T.C: sec %
LITHOLOGY =G| [osee e Y ol I
& —| Gammarange 30 cps  SPsensitivity___20 __mv | o |
Gamma TC:___ 2 Resistance sensitivity-200hms =
= 35(,]
< - 1o
lignite,382-387, 389-401 : -
- —120
clayst, dk-gy - 400
siltst, dk-gy; lignite,439.5-443, E —130
445.5-449 = 7]
-2 450—
< —+-140
e _
siltst, clayst, lt-gy d —~150
et 500
= 60
siltst, dk~gy; lignite,541-544.5 ws ]
piet 550
- 70
sandst, gy, fine -
siltst, lt-gy, clayey; lignite,576-579 - |
=z . 1180
- 600
; -—
~190
650
_}200
« 210
700~
“T-220
750

14




UNITED STATES GEOLOGICAL SURVEY HOLE NO w 12
SHEET 1 OF 2
AR[A Williams County QUAD NAM[ Bull Butte
DATE STARTED  7/9/79 DATE COMP. 7/9/79 COUNTY williams STATE North Dakota
LOCATION: SEC. 2 T.ise n., R. 104 w., FOOTAGE LOC. 35 Nk 265 e | FROUND 538 £c
] FOOTAGE TOTAL .
SIZE AND BIT TYPE: 5-inch drag ROTARY 600 _ [CORING _ —--——- DEPTH 600 ft
DRILLING AGENCY: Crandall Drilling DRILL TYPE: DEFIRTO 23 g
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed:___20 ft/min Density range:___200 cps DEPTH
e Logged depth._599 ~  Density TC.___ 2~ sec ‘
LITHOLOGY =S| -og9ec cep Yo = | £
5 =| Gamma range: %0 cps  SPsensitivity_ 20 mv | @ | =
Gamma TC-______ 2 _sec Resistance sensitivity:_20ohms =
: a 00
sand, silt, yel-brn, unconsol‘. -
: 2 _
till = .
silt, clay, yel-brn, gravel, - 110
unconsol - ]
- 50—
siltst, gy : 20
sandst, gy, very fine; lignite, 93-99.5 En __
. : ,oo_~30
siltst, dk-gy, clayey it
siltst, bl-gy, coarse :
clayst, dk-gy, silty :
i< —+-40
sandst, gy, fine; lignite, 151.5-153 E |
= 150—
siltst, dk-gy; gn fine sandst; - —s0
lignite, 174-175.5 - -
siltst, dk-gy -
limest 192-194 - =)
- 200
sandst, gy - .
- 470
lignite, 234~239 <
siltst, gy-brn : -
lignite, 247-257.5 - 250 —
; : —1-80
siltst, gy; limest, 275-278; iy 1 -E —
lignite, 285-287.5 LT 2 . N
ie z
!t - “}-90
) ! < 300
siltst, lt-gy _’-‘ﬂ E -
e : : _oo
Wi : 2|
o : 2|
— 1 - : i 350




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO w 12

SHEET 2 OF2

LITHOLOGY

Logging speed:.20 ft/min
Logged depth__599

Gamma ronge=___5°
Gamma TC____ 2

Density range__200 cps

DEPTH

Density TC:_____ 2 sec
SP sensitivity_ 20 _mv
Resistance sensxtiwty:lQohms

FEET
METERS

siltst, dk-gy, clayey

clayst,

sandst,

siltst,

lt-gy

gy, fine
gy-brn, clayey;

lignite,404-407, 417.5-420.5

siltst,

clayst,

siltst,

sandst,

clayst,

sandst,

gy

gy, silty

1t-gy, clayey

gy

white; lignite,557.5-559

8y

-—erma

a

1

“lllllllllllllllllllll‘ll‘l‘llIlllll'lllIllllllllllllllllllllll‘llll.ll

20

—130

—140

150

—160

o

~1-180

“T90

650—
200

-+—210

T-220

750—
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 18
SHEET1 OF 2
AREA Williams County QUAD NAME Epping NE
DATE STARTED 6/16/79 DATE COMP  6/16/79 COUNTY  williams STATE North Dakota
] FEL GROUND
LOCATION: SEC. 26 T.s7n.,R.osw. , FOOTAGE LOC. s U w5 e | eV 2361 fe
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag ROTARY 480 | CORING  ——-—v DEPTH 480 ft
. . DEPTH 10
DRILLING AGENCY: Crandall Drilling DRILL TYPE:  _____ WATER 42 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed:i__20_ ft/min Density range.___200 cps DEPTH
o Logged depth: 479 Density TC:____ 2 ___sec o«
LITHOLOGY =g| o9eet P o S| 2
= =] Gammarange_ 30 _cps  SPsensitivityr 20 mv o |5
Gamma TC _____ 2 __sec  Resistance sensitivity: 20ohms =
T
— ! :‘ 00
1 till: sand, silt, gravel, oxidized . E -1
. unconsol . - -
] siltst, gy, clayey; lignite,29-30 E - _
clayst, bl-gy; lignite,31.5-35 - _F 10
7 siltst, gy . - —
- sandst, gy, very fine; lignite,64-66, . - -
1 e7.7-70.5 . - -20
=1 siltst, gy, clayey; lignite,113.5-115.5 : = 10030
-4 124-127, 133.5-135.5 : - -
7] . - —+1-40
- . < -
_1 siltst, gn-gy, clayey; lignite, ,!: - 150
153-156.5, 159-163 - -
_| siltst, dk-gy E: - —50
| sandst, gy E ':_ 7
. - —-60
- : = 200~
| siltst, gy, clayey : z -
] siltst, brn-gy; gy clayst; : s 70
lignite,230-232.5, 239.5-242 . -
h . - 250 —
n : - 180
_| silest, gy . -
1., : : T90
siltst, 1t gn-~ . -
- gn-gy . - 300
] siltst, lt-gy; clayst : -
_] siltst, cbnes; lignite, 315-318 : E
| sandst, gy " - -10C
1 siltst, gy - E ~
- ik - 350—
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REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLENO w 18

SHEET 2 OF 2

LITHOLOGY

STRIP
L0G

Logging speed:

Gamma range:
Gamma TC-

20 f1/min
Logged depth._479

50
2

cps
sec

DEPTH

Dersity range:200 cps
Density TC:_____ 2 _ _sec
SPsensitivity: 20 mv
Resistance sensitivity: 20ohms

FEET

METERS

sandst, gy, fine

siltst, gy; lignite,451-453

.

5

.
.
.
.
.
.
.
.
.
.
.
.
.
e’
.
.
.
.
.
.
.
.
.
e,
.
.
.-
.
.
.
.
.
.
.
.
.
.

e

'

'

lll1lllllllllllllllllllllllll!_ll‘!!l_lll

3

3

-

—110

20

_130

—140

—~150

—160

o

—180

“T190

_}200

—210

—~220
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UNITED STATES GEOLOGICAL SURVEY HOLE N0 w 19
SHEET1 OF 2
AREA Williams County QUAD NAME Epping NW
DATE STARTED  6/18/79 DATE COMP  6/18/79 COUNTY Williams STATE  North Dakota
LOCATION: SEC. 12 T.is7 x.,R. 99 w. , FOOTAGE LOC. 85 a2 anc | CROND 285 ¢y
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag ROTARY [coRING_ —— OEPTH 480 ft
_____ DEPTH TO
DRILLING AGENCY: Crandall Drilling DRILL TYPE: WATER 8 It
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed:__20_ft/min  Density range___200 cps DEPTH
e Logged depth._%480 _ Density TC:____ 2 sec @
LITHOLOGY =g| -°o9ed cephi—" G ol B
= —| Gamma range: cps  SPsensitivity . €% mv e o
Gamma TC: 2 sec Resistance sensinvny:ﬁ)ohms =
Ff' T X
. : - 0—0
silt, oxidized, unconsol 'D : - -
silt, sand, gravel, oxidized, ' : b
unconsol RN : bt 110
) : : .
till: silt, oxidized, unconsol 0 ‘ : iy 50—
gravel. very coarse sand. ’ . ‘o __20
unconsol ) : py
silt, clayey, unconsol . - _
gravel ' - 10030
siltst, 1t yel-gy . ,,:
clayst, dk-gy, silty E s
sandst, gy, clayey : - o
clayst, gy; lignite,131.5-136.5 . - 4
siltst, gy E s 150
siltst, dk-gn : = 50
clayst, 1lt-gy . — ]
clayst, li- - s ——60
aye &y : : 200
siltst, gy : - —
lignite,220-222.5; siltst, dk-gn, coarse . 5 70
siltst, gy [ 'E E 250
s 5 oo
dst, gy, cal 270-280 I : =z .
sandst, gy, calcareous o : : 90
KA : - 300
"_“ . < _oo0
siltst, dk-gy : -
e . . 350




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO w 19

SHEET 2 OF2

LITHOLOGY

Logging speed:

Logged depth_480

Gamma range:

Gamma TC

20 ft/min
50 cps
2 sec

Density range._200 cps

DEPTH

Density TC:_____ 2 sec
SP sensitivity._ 20 mv
Resistance sensitivity: 20ohms

FEET

METERS

lignite, 360-363; dk-gy, silty ciayst

sandst, gy

siltst, gy; lignite,426-428.5

sandst, gy

3

8

—

1120

130

—140

—150

—160

7o

_}200

210

1220

750

20



UNITED STATES GEOLOGICAL SURVEY HOLE N w 20
SHEET 1 OF
AREA Williams County QUAD NAME Epping NW
DATE STARTED 6/19/79 DATE COMP  6/19/79 COUNTY  williams STATE North Dakota
LOCATION: SEC. 21 T.i57 n.,R. 99 w. , FOOTAGE LOC. 2620 35 fotc | SROUND 914 g
’ ’ PPX WX ELEV
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag ROTARY %00 [CORING ———— DEPTH 400 ft
DEPTH TO
DRILLING AGENCY: Crandall Drilling DRILL TYPE: —— WATER 4 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed:— 20 __ft/min Density range.__.200 cps DEPTH
bt Logged depth._ 399  Density TC:_____ 2 sec )
LITHOLOGY = g| [099ec cep y o ool I
= Gamma rqnge.__so____cps SP sensmvny‘___Z_O_mv : ‘:
Garrma TC 2 _sec Resistance sensitivity: 20ohms =
-{ F ? 0-—y-0
— til1: sand, gravel, unconsol |.E z —
. E : .
1 sandst, oxidized l : g —+10
- no sample = — : z 50—
_| siltst, 1t brn-gy, clayey o o - |
B Do : -20
- - l' E ]
- sandst, coarse N . - -
- -a‘ .. - -
7] (b z m
- : o —1-40
~— no sample : E 150
] P : “1-50
. fo- -z -
. _ Ik z -
- siltst, clayey; lignite,181-183.5, ; g; E ]
185.5-187.5 I : 60
- I < 200—
] siltst, 1t brn-gy :‘:‘ - j
~ 1ignite,219.5-222.5 = : +70
] clayst, gy, silty __—:—-_ s - ]
— o - 250 —
no sample . - L
- . - ~1-80
| . z N
siltst, gy | ] -
7] S - 190
— I - 3004
| clayst, gy; 1ignite,303.5-309 = :
§ ma :
i [ : -100
siltst, gy; clayst e — - 7
. e : a
- —— - 350




UNITED STATES GEOLOGICAL SURVEY HOLE NO w 20

SHEET 2 OF2
REMARKS:
) Logging speed:—_20 _ft/min  Density range_ 200 cps DEPTH
a Logged depth: 399 Density TC:____ 2 sec @
LITHOLOGY =g| oeetcer Yoo ol I
= =| Gammarange:__ 50  cps  SPsensitivity 20  mv e =
Gamma TC.______ 2 sec Resistance sensitivity: 20ohms =
- i.' T "Ca?‘ [ T T 350_"
| siltst, gn-gy ;: } %\ ! - o
sandst; clayst; lignite, 373-377.5 —— ' A:: 4(_/;{ - ')?? =
T 6. -STP - ]
- siltst, gy, sandy ST I: e srerae hd |
] : S \-??9 e —120
- - . 4 - 400
] . 2 | | : |
i ' 3o
— 450—
— —1+140
“Tso
= 1500~
] —ts0
] 550
i 7o
B ~1+-180
7 600
190
- 650—
- : _}-200
7 4210
- - 700—
7 -
) 1220
- 750~




UNITED STATES GEOLOGICAL SURVEY HOLE NO w 21
SHEET 10F 2
AREA ) Williams County QUAD NAME Springbrook
DATE START[D 6/18/79 DATE COMP 6/18/79 CUUNTY Williams STATE North Dakota
LOCATION: SEC. 35 T.57 n.,R.99 w. , FOOTAGE LOC. 23 X 6 s | WY 953 g
FOOTAGE TOTAL
SITE AND BIT TYPE: 5-inch drag ROTARY 420 [ CORING __————v 0EPTH 420 ft
. ' DEP -
DRILLING AGENCY: Crandall Drilling DRILL TYPE: WATtR © 110 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed:__20 ft/min  Density range___200 cps DEPTH
e L d depth__ 4148  Density TC.____ 2 _ sec «»
LITHOLOGY = S| -o9ged dep | S = =
== Gamma range—_ 90 _ _cps = SPsensitwvity_20: mv re =
Gamma TC 2 sec Resistance sensitivity:_20ohms =
. o Al oo T oo
- silt, oxidized, sandy, ’ ’: e - m
] unconsol s . e -
til11: 2ae : —_— - ]
| Bk 19E < TP - o
. ‘ - K i — —
d, S . g:-
_ san unconsol & I SO- S—— 50—
B gravel - O W -
i : - ] E ~20
no sample :_ ) -
] sand, coarse, unconsol E ‘: N
] gravel, coarse : -doo- E 10039
= < —-40
™ no sample ; E 1
] B : 150
7] i = 150
J N -
-1 lignite,175.5-177, 196.5-199, 202-203 i =z —
— : : oo
- s . - 200
- : - +70
lignite,233.5-235 o— 1: =
- = 250 —
= - -1-80
| 1ignite, 275-276.5 -—J - |
- E - 190
— 1ignite, 298-302 : : 300
i : : _1o0
. i - 350

23




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE KO w 21

SHEET 2 OF2

LITHOLOGY

Logging speed:
Logged depth:

STRIP
LOG

Gamma range:

Dersity range__ 200 cps
Density TC:____ 2 sec
SP sensitivity:___ 20 my
Resistance sensitivity:_2%hms

DEPTH

FEET

METERS

_| lignite,363-368.5"

L i,,-

l

20

~130

—140

50

—160

-170

—180

“}90

_}200

—210

—22(




UNITED STATES GEOLOGICAL SURVEY HOLE NO w 22
SHEET ; OF 2
AREA Williams County QUAD NAME Twin Lakes
DATE STARTED 6/23/79 DATE COMP. 6/23/79 COUNTY Williams STATE North Dakota
. FEL N
LOCATION: SEC. 2  T.is7 n.,R. 100 w., FOOTAGE LOC. 15 oy 115 smix | oo 2206 ft
FOOTAGE TOTAL ’
SIZE AND BIT TYPE: 5—inch drag ROTARY 500 JCORING  ———— DEPTH 500 ft
DEPTH TO
DRILLING AGENCY: Crandall Drilling DRILL TYPE: WATER 40 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS: '
Logging speed:__20__ft/min  Density range—_200 __cps DEPTH
a* Logged depth.__ 499 Density T.C: 2 sec »
LITHOLOGY =g| % 0 ivity 20 oS
= | Gamma range: cps SP sensitivity:__ 20 _myv oo =
Gamma TC.____ 2 sec  Resistance sensitivity: 20ohms =
| X
— o : { o1 | - 0—0
I sand, silt . ! == . - -
, , gravel, unconsol v, . = T = Densoy "
- sand, coarse, silt, unconsol : [ - cw::tg__? - 110
- o e -
- R Ll e 0 .
AR N ) -
] " € e = 50~
. o ;Ii <7 - |
- i '.:.... !E' A.: -20
- silt, sandy, unconsol / :r g - ]
- ti11: Vs - -z 10030
— silt, gy, unconsol T e .
i S . - - .
y g - : 40
- sand, gy, very fine, unconsol{- .¥ i - .
— : - -z 150
sand, coarse, unconsol . -
i k: - “1-s50
- gravel, coarse . - —
- gravel, fine, coarse sand, . - —
unconsol . - —60
— . - 200—‘
sand, coarse, unconsol : <
. é ot N
7] gravel, fine F- - - —
- |:, s 70
-1 sandst, siltst, gy; lignite, 244.5-246.5 {:; - - —
I -
- i - 250
7] siltst, gy; lignite,260.5-262.5 o - T80
-1 clayst, gy; cbncs siltst ;E 190
— . " -2 300
< clayst, gy; siltst; lignite, 316-318, - _
323-326.5 -
7] s -
- - _}roo
- sandst, gy, fine - -
- - 350




UNITED STATES GEOLOGICAL SURVEY . HOLE NO w22
SHEET 2 OF 2
REMARKS:
Logging speed:— 20 ft/min  Density range—_200 cps DEPTH
LITHOLOGY z < Logged depth. 499 Density TC:____ 2 sec |, | 2
; ey Gamma ronge:__so__cps SP SenSi'iVny‘&_mV é E
Gamma TC\_____ 2 sec  Resistance sensitivity: 20ohms =
- - 110
. 3 i
sandst, medium, calcareous : ;: - 120
! l:r" oy 400 !
: jo- - 4
lignite, 419.5-423.5 ; k. - _ ‘
s : 130
—— : = 450
siltst, gy, clayst [ o i 1140
- i _
S g Tso
—_—_— ;‘: 1500
1160
550—
_hro
-1-180
600
“}so
650
_F200
—+-210
700
“F220
750

26




UNITED STATES GEOLOGICAL SURVEY HOLE NO W 23
SHEET1 OF 2
AREA Williams County QUAD NAME Blacktail Lake
DATE STARTED  7/2/79 DATE COMP. 7/2/79 COUNTY williams STATE  North Dakota
LOCATION: SEC. 6 71157 n. R.100w., FOOTAGE LOC. 5 K g XK | GROUND 133 £
FOOTAGE TOTAL
SIZE AND BIT TYPE: S5-inch drag ROTARY 395  [CORING ————- DEPTH 395 ft
DEPTH TO
DRILLING AGENCY: Crandall Drilling DRILL TYPE: WATER 51 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed:__20 _ft/min  Densny range.__220 cps DEPTH-
o Logged depth._ 390 Density TC:____ 2 sec )
LITHOLOGY =g 00me TeR il
% — 1 Gamma range:__30 cps  SPsensitivity 20 my o |5
Gamma TC:__ 2 sec Resistance sensitivity: 20ohms =
o N
p . ) - 0—T-0
silt, oxidized, unconsol ' . - —
till: v : Dexares: - N
sand, coarse, unconsol p N -
' R - “To
gravel oL . e -
&) S o - 50
siltst S ‘ :6& -z
no sample, lignite, 64.5-68 if - 20
siltst, gy 3 E ]
. Z 10030
sandst, gy . -
i : —+-40
siltst, gy; lignite,125.5-129 Is - _
l: -2
jo- - 150
clayst, dk-gy; lignite,150.5-152 ety N 2 _
siltst, dk gn-gy - oz 30
sandst, gy . f-: -
siltst, cbncs E B ;:
: - 60
no sample : : 200
siltst, gy; clayst . = —
: - 70
lignite,230-234; siltst, brn . = |
dst, gy, fi . : -2
sandst, gy ne - : - 250
X : - 180
siltst, gy - . -
siltst, dk-gn, clayey; lignite,286-292 . ‘: ]
. > - -
siltst, brn-gy : - —-90
. y Do - 300—
clayst, 1lt-gy N .-
siltst, 1lt-gy, sandy . - 7]
siltst, gn-gy, sandy - : :-IOO
siltst, dk-gy . -
siltst, clayst, lt-gy; lignite,347.5-350 :;: - : ]
- e e 350—




UNITED STATES GEOLOGICAL SURVEY HOLE NO w 23
SHEET 2 OF2
REMARKS:
Logging speed:—_20__ft/min Density range___200 cps DEPTH
a Logged depth-_390 . Density TC:_____ 2 sec «
LITHOLOGY =g| aeec e o el I
% —| Gamma range. 50 __cps  SPsensitivity___20 __mv | & | i
Gamma TC._____ 2 sec  Resistance sensitivity: 20ohms =
".___l” E {'\W D i S 350
i dk- - . -
s 1tSt) gy e :6& m : -—4_“0
no sample . E .
.I \3-;?&9 - —120
: - 4ooj
30
450—
—t}14c
“Tse
500 —
Hhsc
550—
70
~T1-18C
600
e
650
.—1-—20(
—1
. —+-21¢
700—
122
750—

28




UNITED STATES GEOLOGICAL SURVEY HOLE N0 w 24
SHEET 1 OF 2
AR[A Williams County QUAD NAM[ Twin Lakes
DATE STARTED  6/28/79 DATE COMP. 6/28/79 COUNTY Williams STATE North Dakota
LOCATION: SEC. 23 T.157 n., Roo w. , FOOTAGE 10C. 35 w12 B | SRIND 05 g0
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag ROTARY 400 JCORING -<——v DEPTH 400 ft
DEPTH 7O
DRILLING AGENCY: Crandall Drilling DRILL TYPE: — WATER 8 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed:__20__ft/min  Density range—_200 cps DEPTH
& | Logged depth. 400 Density TC.___ 2 sec | _ ]
LITHOLOGY ; 2 Gamma range: 50 cps SP sensitivity: ___ 20 _mv - E
Gamma TC. 2 sec Resistance sensitivity: 2Qohms ’ =
. — . —
sand, oxidized, gravel, .’.'Z: - -
unconsol ;:I U -
7 E
gravel, fine E 7]
' - 50—
(A : o
tills - -
gravzl, coavse U s 1
sand, coarse, unconsol E O - |
gravel, fine N & .- E
st L. - -1
gravel, coarse E —1-40
siltst, gy, clayey s 150
: o0
sandst, o= .
: Feo
- 200
sandst, gy, silty - -
: +70
sandst, coarse; lignite, 240.5-246 -
- 250
- 180
siltst, gy; clayst s
siltst, gy, brn-gy; lignite,293-294 i | E 190
: - z 300
siltst, lt-gy —— - Iq
siltst, gn-gy -__— - 7
siltst, gy, clayey __.— -
- - — 350




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO w 24

SHEET 2 OF2

LITHOLOGY

Logging speed: 20 _ft/min
Logged depth._ 400
Gamma range:__ 90 ¢ps

Gamma TC: 2 sec

Density range.__200 cps

DEPTH

Density TC:____ 2 sec
SPsensitivity__ 20 my
Resistarce sensnivny-_gﬂohms

FEET

METERS

N siltst, gn

1 siltst, lt-gy, clayey

i
!
!
}
|
(]

3

8

—

“T20

130

—140

—~150

—160

7o

180

90

—200

—210

30




UNITED STATES GEOLOGICAL SURVEY HOLE NO W 25
SHEET 1 OF 1
AREA Williams County QUAD NAME Blacktail Lake
DATE STARTED  ;/1/79 DATE COMP. 7/1/79 COUNTY  williams STATE North Dakota
) . FE
LOCATION: SEC. 30 T.is7 w., R. 100 w., FOOTAGE LOC. 35, X o5 e | RN 99 £e
. FOOTAGE TOTAL
SIZE AND B'T TYP[ 5-inch drag ROTARY 300 JcoRING ————— DEPTH 300 ft
. . DEPTH TO
DRILLING AGENCY: Crandall Drilling DRILL TYPE: = WATER 2 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
) Logging speed:__20__ft/min  Density range—__200 Cps DEPTH
bt Logged depth.__300 Density T.C: 2 sec »
LITHOLOGY =g| [ogec oep > orlll B
= —1 Gamma range ____30 cps  SP sensitivity: 20 mv | S| S
Gamma TC:______ 2 sec Resistance sensitivity: 20ohms =
i T: 040
sand, silt, clay, oxidized, . .
unconsol :
till: '62’ ) -
gravel . Pas
: T0
sand, silt, gravel, unconsol gsgh .
f’;,' 50.—
:_ 20
siltst, dk-gy, clayst Wi
e -
clayst, brn-gy . 100—{30
siltst, dk-gy .
o —
clayst, brn-gy > i
siltst, brn-gy N
. —+-40
siltst, olive-gy ‘:
e -
io
clayst, gy; lignite, 146.5-147, l:' 150 —
149.5-151.5 - -
siltst, dk-gy .. ——50
siltst, yel-brn E -
siltst, yel-gy; lignite,195-197  w— 'h 200_—60
A 3 470
siltst, 1lt-gy, clayey ] E _ |
- _ - 250 —
= -z ~-80
sandst, lt-gy, very fine . -
i e = —
— R o SR = -
siltst, lt-gy —._.— . R & - s
- :rr- : “T1-90
i °F N @ - 300
. B -
- S -
_oo
) 350~

31




UNITED STATES GEOLOGICAL SURVEY HOLE N0 w 26

SHEET 1 OF 2
AREA Williams County QUAD NAME Blacktail Lake
DATE STARTED  7/2/79 DATE COMP.  7/2/79 COUNTY williams STATE  xNorth Dakota
LOCATION: SEC. 5 T.i57 n., R.o1 w., FOOTAGE LOC. 85 x5 mex | oo 2234 £
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag ROTARY 460 [CORING ———= DEPTH 460 ft
DEPTH TO
DRILLING AGENCY: Crandall Drilling DRILL TYPE: - WATER 48 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed .20 _f1/min  Dersity range— 200 cps DEPTH
& Logged depth.__460  Density TC:_____2 _ sec «»
LITHOLOGY = Q| cgeed dew o =2
= = Gamma range-. 50 cps SPsensitivity: 20 _mv ov =
Gamma TC 2 sec  Resistarce sensitivity-_20ohms =
b |
£i11: sand, silt, oxidized, s - —
unconsol . = -
gravel . - -
siltst, olive-gy . - —‘—10
siltst, dk-gy, bl; lignite, 51.5-53 . o 50
: - 4
clayst, gy : - 20
siltst, gy '~ - .
g: z 10030
lignite,112-115; clayst, gy -:-
ilest, dk- . -
s gy ; : d 40
sandst, gy, fine . i n
§ - 150
) v : " “}so
siltst, dk-gy, lignite, 170.5-173.5 . - —
E : 60
sandst. gy, fine; lignite, 201-202 : - 200
siltst, gy, coarse; lignite, 234-240.5 . e 470
layst, cbn . z .
clayst, cbncs - - 250 -
siltst, dk-gy | -
. : —1-80
i - -
sandst, gy, fine §: g m
: . Feo
s i300""
- i
lignite, 323-324.5 E | 100
siltst, gy :\ 1
- 1350

32



UNITED STATES GEOLOGICAL SURVEY HOLE N0 w 26
SHEET 2 OF2
REMARKS:
Logging speed:—_20__{t/min Density range:._200 cps DEPTH
2 | Logged depth.__460 Density TC:____ 2 sec ]
LITHOLOGY E 2| Gamma range__ 30 ¢ps SP sensitivity__ 20 _mv g E
Gamma TC:i 2 sec Resistance sensitivity-20ohms =
350
sandst, gy

clayst, brn-gy

siltst, lt-gn

siltst, gy; clayst

T

{

N . . o, . . ' o
A0 0000000000000 O00O000000RTITEAS

—110

4 1 ]

20
1400 —

—130

—+40
‘Lwo

—160

170

' 4210

33




UNITED STATES GEOLOGICAL SURVEY HOLE MO w 27
SHEET 1 OF 2
AREA Williams County QUAD NAME Bonetraill
DATE STARTED 7/11/79 DATE COMP  7/11/79 COUNTY  wiliiams STATE North Dakota
. GROUND
LOCATION: SEC. 17 Tas7 n.,R.1o1 w., FOOTAGE LOC. 34 ME 1es YR Y 2216 e
" FOOTAGE TOTAL
SIZE AND BIT TYPE: S-inch drag ROTARY 400 JCOoRING  ————- DEPTH 400 ft
DEPTH T
DRILLING AGENCY: Crandall Drilling DRILL TYPE: Waten 0 24 f£r
LITHOLOGY RECORDED BY Tomac GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Loqging speed:_20__ft/min  Density range:. 200 __cps DEPTH
a Logged depth._400 Density TC:_____ 2 ___sec o«
LITHOLOGY = Q| -o99ed dep Yoo = | =
= = Gamma range: 50 cps SPsensitivity: 20  mv | &4 o
Gamma TC: 2 sec  Resistance sensitivity: 20ohms =
u‘

F l ) ‘ - 00
clayst, siltst, gy-bm E: ': _

i -

L : T
clayst, gn-gy; lignite, 35-40, 43.5-46 i: b —

z 5 s0-
dst, .. - ]
sandst, gy : - 20

siltst, gy; lignite,74-77 :4 -
siltst, clayst, gy; lignite, 90.5-92, : - 10030
114-119 . ‘e —

: : 40
siltst, brn-gy, gn; clayst . -

. - 150
sandst, gy . .=

- ~}50

: it —
siltst, clayst, gy; lignite, 166-171, . i n

188-189.5 : 5 e

v : 60

! - 200
siltst, clayst, gn-gy : - -

. 47
sandst, gy, very fine . °
siltst, clayst, gy; lignite,245.5-247, .

249.5-258.5 . 250

E» 180
siltst, clayst, brn-gy e =
sandst, gy; lignite,293-295.5, 299-300 . -1 90

. 300
no sample .

i -]
siltst, clayst, gy ' :_wo
lignite, 336-339 .
sandst, siltst, gy-brn b =

- - : 350—




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO w 27

SHEET 2 OF 2

LITHOLOGY

Logging speed:— 20 _ft/min  Density range:_ 200 cps
Logged depth: 400  Density TC:___ 2 sec
Gamma range:. 30 ¢ps  SPsensitivity— 20 myv
Gamma TC: 2 sec Resistance sensitivity: 200hms

DEPTH

FEET
METERS

siltst, clayst, 1lt-gy

|

> st

’

R

3

3
J

“T120

130

—1-140

150

—160

—170

1180

190

_f200

—210

1-220

750~

35




UNITED STATES GEOLOGICAL SURVEY HOLE O v 28
SHEET 1 OF 2
AREA Williams County QUAD NAME Bonetraill SE
DATE STARTED 7/11/79 DATE COMP 7/11/79 COUNTY Williams STATE North Dakota
X FEL N
LOCATION: SEC. 31 T.157 ., R.o1 w. , FOOTAGE LOC. 350 Fst 2 st | N 5503 £
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag ROTARY 500  [cORING -—-———- DEPTH 500 ft
DEPY
DRILLING AGENCY:  Crandall Drilling DRILL TYPE: WATER . 6
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
. L.oaqing speed:__20__ft/min  Density range__200 cos DEPTH
& L d depth: 500  Density TCr____ 2 sec «
LITHOLOGY = g| -eeed oep o = | 2
* —| Gamma range: 50 cps SP sensitivity. 20 ___mv w =
Gamma TC____ 2  sec  Resistance sensiivity:_20ohms =
—
O—FO
i1l silt, yel-brn, sandy, -2 a
unconsol z -1
sand, gravel, unconsol E To
= .
siltst, gy-brn, sandy :E 50—
siltst, yel-gy E --20
siltst, gy, clayey -
siltst, cbnes; brn silty clayst; ;3 -
lignite, 90-93, 94-95, 99.5-102; - 30
gn clayst ': 100
siltst, gy 7
~+-40
sandst, gy, fine 150—
lignite, 160.5-163.5; dk-gy siltstone 50

clayst, gn, silty

sandst, dk-gy

clayst, siltst, dk-gy

sandst, gy

dk~gy, 1lt-brn; lignite, 253-260.5

clayst,

clayst, dk-gy; gn siltst

siltst, dk-gy, clayey; limest

sandst, lt-gy

clayst, dk-gy, silty;
lignite, 326.5-334.5, 340.5-342

R R R R R N N O Ny

B

|

60
200

470

_oo0

350—




UNITED STATES GEOLOGICAL SURVEY HOLE NO w 28
SHEET 2 OF2
REMARKS:

Logging speed:—20__ft/min Density range:200 cps DEPTH
b Logged depth._500 Density TC:..____2 __sec ]
LITHOLOGY =3 . o | =
== Gomma range__ 50 cps SP sensitivity: 20 __mv P =
Gamma TC: 2 sec  Resistance sensitivity: 200ohms =

S — - 350
sandst, gy, fine . § < 1o
siltst, dk-gy, clayey ) -:j |

o : .
siltst, gy, clayey; gy fine sandst; . - —120

lignite, 393.5-395.5, 402-406.5, - AL - 400
414.5-419 . - _

: z 7

. - _r130
clayst, dk-gy, lt-brn; . z

lignite, 438.5-441 : : .

. B~ - 450—

: - —+-140
siltst, lt-gy; lignite, 471-476.5 . - ]
sandst, gv, fine E =S P .: -

o o - —-150
clayst, 1lt-gy, silty i: P Tvwis - : 500—

ot 7 :

1160
550—
_I-170
~1-i80
600
“Hivo
-
650
_J-200
——210
700—
-
“}-220
750

37



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 29
SHEET 1 OF 2
AREA Williams County QU“O NAME Blacktail Lake
DATE STARTED  7/1/79 DATE COMP. 7/1/79 COUNTY  williams STATE North Dakota
FEL GROUND
LOCATION: SEC. 34 T.157 n., R.101 w. , FOOTAGE LOC. 48 Px 8 xwNx | ELEV 2171 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag ROTARY 380 [CORING __ -————- DEPTH 380 ft
DEPTH TO
DRILLING AGENCY: Crandall Drilling DRILL TYPE: o WATER 28 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed:__20__ft/min  Density range_ 200 cps DEPTH
e Logged depth: _380___ Density TC:_____ 2 sec ]
LITHOLOGY = g| -Poved dep U N~
= = | Gamma range: 50 cps SPsensitivity: 20 _mv " =
Gamma TC:___ 2 sec Resistance sensitivity: 20ohms =
L ': j O f 1 3 0—0
siltst, yel-brn, sandy : " B
clayst, yel-brn, silty - . -
e —— M [~ -
siltst, brn; lignite, 20-21.5 - . -t
h : o T
no sample 6 - -

E - 50—
siltst, clayst, yel-brn . = —

: - 20
sandst, yel-brn; ironst . - -1
sandst, brn g IOO—<-3°
sandst, gy; lignite 117-122 et -]

e - —+-40
siltst, gy, clayey s - ]
siltst, dk-gy 3 'z 150

2 -

i - -
sandst, dk-gy, fine ;. - 50

. i 60

: - 200
siltst, dk-gy; lignite, 189.5-196.5, . - —

201-203 . = |

B : 70

siltst, lt-gy; lignite, 240.5-243, . 'E 50—
254-258 : ‘-

. 2 ~1-80
clayst, dk-gy, brn; lignite, 268.5-272 : -

. . - —h—qo
1ltst, dk~gy; clayst . -

silts gy; clays : - 300

sandst, calcareous - 'z 7

i =z o0
siltst, clayst, lt-gy i -

‘: ‘- hn

e - 350—

2R

i




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO w 29

SHEET 2 OF 2

LITHOLOGY

Logging speed:—20__ft/min
Logged depth._380
Gamma range=__530 ____cps

Gamma TC.____ 2 sec

Density range: 200 cps

DEPTH

Density TC:_____ 2 sec
SP sensitivity___ 20 mv
Resistance sensitivity: 20ohms

FEET
METERS

"] siltst, sandst, lt-gy

—+-no
20
_}130

—1—-140

50
soo—{

—160
170
—T-180
190
_}200

-+-210

220

750

39




UNITED STATES GEOLOGICAL SURVEY HOLE N0 w 30
SHEET 1 OF 2
AREA Williams County QUAD NAME Bonetraill
DATE STARTED  7/11/79 DATE COMP. 7/11/79 COUNTY williams STATE  North Dakota
LOCATION: SEC. & T.is7 n. Raio2 w. , FOOTAGE LOC. 2595 565 g | oW oun g
FOOTAGE TOTAL
S'ZE AND BlT TYPE: 5-inch drag ROTARY 620 TCORING  ————- DEPTH 620 ft
DEPTH TO
DRILLING AGENCY: Crandall Drilling DRILL TYPE: WATER 5 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed:___20 _ft/min  Density range_ 200 cps DEPTH
e Logged cepth. 605 = Density TC:._ 2 sec @
LITHOLOGY =g| oseed e > ool B
% —| Gamma range.__ 30 cps  SPsensitivity 20 mv | & =
Gamma TC ____ 2 _ _sec Resistance sensitivity: 20ohms =
=T~ — - . .
- T T —3
m sand, silt, clay, yel-brn, 0 - E —
] unconsol e - ]
4 till: sand, gravel, unconsol ‘:‘ -2 _
] sand, silt, gy-brn, unconsol 0 - ——'10
] +2 50
- sand, gy-brn; medium gravel : -
- - —20
siltst, clays*, dk-gy ;f: ]
< 10030
] clayst, bl-gy St _
_| sandst, yel -
T sandst, gy, very.fine, calcareous —T1-40
— .
- sandst, brn, fine ISO-J
B siltst, gy
150
- clayst, gy, silty; lignite, 168-169, __
170-171,172-173
7| siitst, gy, clayey; lignite, 198-202 1o
- : o 200
| clayst, gy ey B
_] sandst, gy, fine e 70
J clayst, siltst, gy : _
| sandst, gy, fine E 250
] siltst, clayey; lignite, 250-252, ": -1+-80
4 260-263 z -]
siltst, gn, clayey <
- b —
1 clayst, gy E 1-90
] < 300
-1 clayst, 1lt-gy, silty - -
- - oo
— siltst, gy, clayey - .
~ = 350




UNITED STATES GEOLOGICAL SURVEY HOLE NO w 30
SHEET 2 OF 2
REMARKS:
Logging speed: .20 _ft/min  Density range:__200 cps DEPTH
et Logged depth:_ 605 Density TC:___ 2 sec @
LITHOLOGY =2 > = | =
= —| Gomma range:___50  cps SP sensitivity. 20 mv o =
Gamma TC: 2 sec Resistance sensitivity: 20ohms =
T - 350
. - --no
lignite, 355-356.5, 358.5~368.5 -
. ot —
clayst, gy, silty - -

: “Hi20
siltst, dk-gy, clayey - 1400 —
lignite, 410-418 : 7
clayst, gy, silty E 4130
siltst, 1lt-gy, clayey E 450 —

< —4~-140
siltst, dk-gy s
siltst, clayst, lt-gy; lignite, 497.5-500 - “+ise

: 500

Z 60
siltst, 1t gn~gy, clayey "= —
siltst, clayst, dk-gy - 7

- 550

- 7o
siltst, lt-gy, clayey 2 -

< -1-180
clayst, gy =2

- 600
sandst, gy, very fine -
clayst, lt-gy -

! “Fi90
I —
: 650—
. _}-200
t
i
i 210
700~
220
750~

41




UNITED STATES GEOLOGICAL SURVEY

HOLE NO w 31
SHEET ; OF
AREA Williams County QUAD NAME Bonetraill
DATE STARTED  7/10/79 DATE COMP 7/10/79 COUNTY williams STATE North Dakota
LOCATION: SEC. 26 T.157 n., R.102 w. , FOOTAGE LOC. 11 X 43 phix | CROUND 5395 £e
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag ROTARY 500 [cORING -————- DEPTH 500 ft
DEPTH TO
DRILLING AGENCY: Crandall Drilling DRILL TYPE: e WATER 5 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed:— 20 ft/min  Density roange___200 cps DEPTH
e Logged depth:_500.  Density TC: 2 sec @
LITHOLOGY =g| od9ec cep o ool
= —| Gamma range___ 30 cps  SPsensitivity__20 __mv | & | 2
Gamma TC._____ 2 sec Resistance sensitivity:20ohms =
g A 1 O] L———: 0--0
sand, silt, yel-gy, unconsol ’ X . - . -
silt, 1t yel-gy, clay, 0 e~ BEIXTR 05 ~>= -
unconsol ] . Denstrys= -SSP - 7
silt, yel-brn, sandy, E i E “}o
till: unconsol . - -4
e : S - : 50"‘
silt, gy-brn, unconsol 0 B i -
sand, olive-gy silt, unconsol '.«.'."; : - -20
gravel . E
siltst, dk~-gy ] . - : - .
— N deo- -2 10030
] X B B :
siltst, dk-gy, yel-gy = ' . 2
clayst, gy . o -
: Y -3-2 —+1-40
siltst, yel :;; : . .= 150
siltst, dk-gy, clayey E Z LS s E 50
sandst, yel, very fine {: - y e S -1 60
: Z0- - - < 200
siltst, yel . .- - i S -
.. . ) - 170
sandst, gy; dk-gy clayey silt; . - <
lignite,223.5-229 v ; b N
: B0 : 250 —
.- It -1-80
siltst, gy; white clayst . -
: _
siltst, dk-gy, clayey; i d _
lignite, 293.5-295, 303.5-307.5 i < 90
_ B =20 : 300
siltst, dk-gn ] E
] : : 00
siltst, gy, clayey —— : < _
......... . 2 e = 350

L2




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO w 31

SHEET 2 OF2

LITHOLOGY

Logging speed:

Gamma range:
Gamma TC-

20__ft/min
Logged depth._3500

50
2

cps
sec

Density range___200 cps

DEPTH

Density TC: 2 sec
SP sensitivity 20 _mv
Resistance sensitivity:20ohms

FEET
METERS

siltst, dk-gy; dk-gy clayst;
lignite,375.5-379, 380-390

clayst, dk-gy, silty

siltst, gy, clayey;
lignite,417.5-421, 432-437

sandst, gy, fine

siltst, lt-gy, clayey

s et s s eecssene e e

R IR I SN S A ST S
- vy . P '
1 i

LU B B It ettt e e e et aietaarrtrr ey,

FIIO

120

130

—+t40

50

—160

~170

—1-180

—210
700—

220

750

43



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 33
SHEET ; OF 2
AREA Williams County QUAD NAME West Bonetraill
DATE STARTED 7/9/79 DATE COMP 7/9/79 COUNTY Williams STATE North Dakota
LOCATION: SEC. 2 T.157 x., R.103 w., FOOTAGE LOC. 33 AKX 7 ;!wml: E{‘?},"‘" 2320 ft
, FOOTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag ROTARY 500 |CORING  -—-———- DEPTH 500 ft
DEPY
DRILLING AGENCY: Crandall Drilling DRILL TYPE: = - wns"u g e
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed:— 20 _fi/min  Density range.__200___ cps DEPTH
& Logged depth._500 _ Density TC:___ 2 sec »
LITHOLOGY =g| -caded cep o el B
= = | Gamma range: 50 cps SP sensitivity: 20 mv e o
Gamma TC: 2 sec Resistance sensitivity:_20ohms =
(. o 1 1 = o
sand, yel-brn, gravel, |: — _‘j:
] unconsol : hs —
ciits gravel . TS SN d z |
silt, gy, clayey, unconsol T -SSP -
- sand, very coarse, unconsol E E —10
= - - : 50—
siltst, dk-gy, clayey I .. -
< . - -
] siltst, yel-gy, clayey ] ': - - -
] =] :;.. <O E 10030
1 siltst, gy, clayst E B = i ;E .
‘% :‘ = - -
'ﬁ siltst, dk-gn, clayey 'E : E 4 40
siltst, clayst, bl-gy . B - _1
j sandst, gy, very fine E @r’ ) E 150
| clayst, dk-gy, silty :: ) et 50
_ :‘ Lobd Lt i
siltst, gy, clayey; lignite,194-197, ik — z 60
-1 199-210.5 .- . -s 200 1
_| siltst, brn-gy, clayey - ) E 5
. ] - LT
— siltst, gy, clayey T e - - - 70
1 1gnite, 260.5-247 1t ) Y : ]
_ gnite, 240.5~ .- ,,_-.- - 250 —
siltst, brn e .= =
7] T . . _ < “1-80
- ... ;:; ; b —-z _
— siltst, lt-gy W : * - -
- [~ - S - - 90
- i - o : 300
| siltst, yel-gy, clayey ~... < ™ . B z
] oo e i - 7
] = 2 : :
-1 clayst, 1lt-gy, silty; lignite,335-339 | . z _J—IOO
=== : 1 :
7] —_— . - -1
b — . -
- ——r - > - :350—




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE N0 w 33
SHEET 2 0F2

LITHOLOGY

Logging speed:__20__ft/min
Logged depth._500
Gamma range:. 50
Gamma TC:___ 2

cps
sec

DEPTH

Density range— 200 cps
Density TC:____ 2 __ sec
SP sensitivity: 20 _mv

FEET
METERS

Resistance sensitivity: 20ohms

clayst,

siltst,

siltst,

siltst,

siltst,

siltst,

sandst,

clayst,

gy; lignite,354-357
lt-gy

brn, cbncs

dk-gy

1t-gy

1t-gy, clayey

gy, fine

gy; lignite, 484.5-488.5

———

© 6 69000 BB B LI LNEEIILIEPIIITGEIENGEOLIEIELIOEOLOEIIE
- A [ - DA S R

350

20

~130

lll’llll!’jlnllll‘l‘llll‘ll‘lll‘llllllll’

~150

 FENERNNN)

160 |

~1-180

“T90

_}200

i —+-210

1220

750

45




UNITED STATES GEOLOGICAL SURVEY

HOLE NO w 34
SHEET 1 OF 2
AR[A Williams County QUAD NAM[ Brush Mountain
DATE STARTED  7/9/79 DATE COMP.  7/9/79 COUNTY  williams STATE North Dakota
. F
LOCATION: SEC. 17 T.1s7 n. R.io3 w., FOOTAGE LOC. 235 KX 2 geax | SROND a3 e
FOOTAGE TOTAL
SIZE AND BIT TYPE: S5-inch drag ROTARY 500 TCORING —-—— DEPTH 500 ft
DEPTH T
DRILLING AGENCY: Crandall Drilling DRILL TYPE: - WATER 26 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed:—_ 20 _ft/min  Density range._ 200 cps DEPTH
> Logged depth:_500_ Density TC:__ 2 sec @
LITHOLOGY =G| o0eed cer ol
% —| Gomma range. 50 cps  SPsensitivity_ 20 __mv | & | =
Gamma TC; 2 sec _Resi itivity: 200hms =
. { _Q—J—D - 0-1-0
sand, silt, fine gravel, l: -
gy-brn, unconsol ): ;

. ju

till: sand, silt, gravel, yel-brn, 5 - ]
unconsol ot - —10
gravel - 50—

: - »
siltst, gy-brn, sandy . - ~20
siltst, dk-gy, sandy . - .

. - |°o_—30

‘- —
siltst, clayst, dk-gy : = -

. < —140

= 150
siltst, dk-gy, clayey : - (]

: - .
sandst, gy, coarse; gn siltst; : : -

lignite,196-197.5 . - 60

- - 200
siltst, dk-gy . -
clayst, gy, silty . -
siltst, dk-gy, clayey ‘ - 70
clayst, gn N -

: : 250

. - —+-80
clayst, gy, silty; : : -

lignite,269-275, 279.5-289 : : -

: : F90
11 . -
siltst, gy . ° 300
sandst, dk-gn, very fine : s
sandst, gy, fine E oo
lignite,339-344.5, 346-347.5 : - 7

) - 350




UNITED STATES GEOLOGICAL SURVEY HOLE NO w 34
SHEET 2 OF2
REMARKS:
Logging speed:—_20 ft/min  Density range._200 cps DEPTH
LITHOLOGY 2 | Logged depth. 300  Density TC:..__ 2 sec | =]
o
= 2 Gamma range:__ 30 cps SP sensitivity. 20 ____mv E'.. E
Gamma TC._____ 2 sec Resistance sensitivity:20ohms =
I & ‘- 350]
siltst, clayst, gy - 110
clayst, white - .: |
siltst, 1lt-gy - B
siltst, Bl-gy - : 20
S s 1400 —
siltst, gy; lignite,447-449.5 ] E {130
: 450
sandst, lt-gy - -—+140
siltst, 1lt-gy, clayey; lignite,474-476 E —
) Uz “Tso
sandst brn siltst
sy BYs — -- 1500 —
160
550
_Fw7o
“T1-180
600
“Hiso
650
_}200
. -
4210
700—
1220
750

47




UNITED STATES GEOLOGICAL SURVEY HOLE N0 w 35
SHEET 1 OF 2
AREA Williams County QUAD NAME West Bonetraill
DATE STARTED 7/10/79 DATE COMP.  7/10/79 COUNTY  williams STATE  North Dakota
LOCATION: SEC. 25 T.157 n., R.103 w. , FOOTAGE LOC. 8 M o ge | TN 4 g
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag ROTARY 600 TcoRING —--- DEPTH 600 ft
DEPTH T
DRILLING AGENCY: Crandall Drilling DRILL TYPE: WATER | 51 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed:__20__ft/min Density range:-__200 cps DEPTH
& Logged depth._299 Density TC:_____ 2 _sec o
LITHOLOGY =g -009ed TP = | =
= = | Gamma range: 50 cps SP sensitivity: 20 _mv [ =
Gamma TC:. 2 sec Resistance sensitivity: 2Qohms =
. sand, silt, yel~brn; gravel, . = - T
- till: unconsol : ol —
- *: -‘M - ]
: - 10
siltst, yel~-brn; sandst N - n
- o ——— e - 50—
ugs Leve, ™ -
. ; : -
i -s® - 20
ST SroE = - ]
-1 siltst, clayst, yel-brn z -
— clayst, yel~gy; orange siltst - E 10030
] siltst, yel-brn - - '
- clayst, brn; lignite, 112.5-115 et
-1 clayst, olive-gy, silty E —~4-40
- : .
_] siltst, clayst, gy : 150
| clayst, dk-gy, lignite,154~158.5 — -
- “1-50
- ut -
-1 siltst, clayst, gy ':;._j E ]
_1 siltst, gy ,____1 5> - 200_—'60
- Y= E —
-] siltst, dk-gy, clayey; lignite, 215.5-223] " E 70
. - : 250
n - -1-80
- sandst, gy, fine -
siltst, gn, coarse -
1 - —
- clayst, gn -
- i 190
clayst, gy, silty - !
< o : 300
.J sandst, gy, fine - ‘
siltst, dk-gy, silty . - i
-J - ‘ —-100
siltst, gy A - | -
] siltst, gy, clayey r—— E ! 7
7 T et }350-‘

48



UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE N0 w 35
SHEET 2 OF2

LITHOLOGY

Logging speed:__20_ ft/min  Density range.__200
Logged depth. 599 _~ Density TC:____ 2
Gamma range__ 30  cps  SPsensitivity_ 20
Gamma TC._____ 2 sec Resistance sensitivity: 20ohms

my

cps |_DEPTH

sec

FEET
METERS

sandst, gy, very fine

siltst, gy; lignite,385-390.5, 394-405,
418-421.5

siltst, dk-gy; lignite,427-428,
429-430

siltst, lt-gy, clayey

siltst, lt-gy, cbncs

siltst, gy; lignite,540.5-544.5,
555.5-558

siltst, gy, clayey

s
l
’

NENERRRRREE)

.

© 092000606048 0600¢6000600000UUP RIS IBTERLGST >0 000
o T e . B . VT

s e s e

)

BRAEZEEEEREE

t

i

P

)
IR

3

3
L]

120

30

140

—150

1160

o

“T-180

-190

_-200

210

220

750

49




UNITED STATES GEOLOGICAL SURVEY HOLE NO w 41
SHEET 1 OF 2
AREA Williams County QUAD NAME Tom Berg Lake
DATE STARTED  6/15/79 DATE COMP.  6/15/79 COUNTY williams STATE North Dakota
3
LOCATION: SEC. 14 T.158 n. R.o7 w. , FOOTAGE LOC. o5 R R Rt T
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag ROTARY 400 [ CORING __ _—-—- | DEPTH 400 ft
DEPTH TO
DRILLING AGENCY: Crandall Drilling DRILL TYPE: —— WATER 3 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
% Logging speed: 20 __ft/min Density range.__200 cps DEPTH
% . Logged depth._400 Density TC:___ 2 __sec »
LITHOLOGY =g -o9eed depii— Yo = | =
&~  Gamma range. 30 cps  SPsensitivity 20 mv e o
Gamma TC_____ 2 _sec  Resistance sensitivity:_20ohms =
F.l i o : f
7] I R . ol = oo
—~ silt, sand, clay, oxidized, :5.'-‘:30- :62 D z -
. 1 BN : - -
. till: unconso O : : a
B gravel, fine s ) . -
. - 0
- 11 - -
sandst, oxidized ok e
- R : 50—
- == : g
B siitst, gy, sandy [ . E
—_ e’ - -
—| sandst, oxidized, fine \E ‘ E 10030
- siltst, dk-gy, cbncs Ie- s - _
siltst, olive-gy I ie -
7] siltst, yel-gy [ ‘: -
] A i : ~1-40
-1 siltst, gy e — :’;E_ E ]
— - ;i:f_ - 150
—r ‘l: :
7] siltst, gy, clayey; lignite, 162-165, W 1. - 150
- 168.5-171.5 = . z -
_| sandst, gy, very fine; 1:_ - 60
lignite,202-204.5 ocoms - ~ : 200
. ' . - .
siltst, dk-gy; clayst; - . - L 70
. lignite,222-224.5 . - .
-3 siltst, clayst, gy . - 250 —
n . - T80
| siltst, gy, sandy . -
~| sandst, gy-gn : e .
T siltst, clayst, gy; . - T90
—~  lignite,301.5-306 . t 300
- = 1 : n
siltst, gy jor -
] i " : —
. : ;:_ o - : _""‘00
_ sandst, gy i. i S _J
. . - 350—

50




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO w 41

SHEET 2 OF 2

LITHOLOGY

Logging speed:__20 _ ft/min
Logged depth__400
Gamma range___ 50 cps

Gamma TC..___ 2 sec

Density range_200  cps
Density TC:_____ 2 _sec
SP sensitivity: 20 _mv
Resistance sensitivity 20onms

DEPTH

FEET
METERS

siltst, 1lt-gy

siltst, lt-gy, clayey

sandst, bl-gy

3

8

—

20

—130

—+-140

—150

—160

~170

—T-180

190

—200

210

220

750~

51




UNITED STATES GEOLOGICAL SURVEY HOLE NO w 42
SHEET 1 OF 2
AREA Williams County QUAD NAME Tom Berg Lake
DATE STARTED 6/16/79 DATE COMP.  6/16/79 COUNTY  wiiliams STATE  North Dakota
LOCATION: SEC. 21 T.1s8 n. R. 97 w., FOOTAGE LOC. = 35 B so KK | PROND op0p ge
FOOTAGE TOTAL
SIZE AND BIT TYPE:  s-inch drag ROTARY 400 TCORING  ——mm DEPTH 400 ft
DEPTH TO
DRILLING AGENCY: Crandall Drilling DRILL TYPE: = o WATER 3 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS"
" Logging speedr__ 20 _fi/min  Density range__ 290 cps DEPTH
bt Logged depth._400 Density TC: 2 sec (<]
LITHOLOGY =g ~o90ed fepth— Yo el B
5 —al Gamma range: cps SPsensitivity. €9 _mv w =
| Gamma TC: 2 sec Resistarce sensitvity-_2%hms =
PR ) /i ] B
" | . l lf\l - 0-—+0
sand, silt, gravel, yel-brn, | : . B S — -
unconsol . &R Resromues - _

- SR =€ -
£111: - 7]

- - 110

: ot 50—

silt, brn-gy, unconsol . ':

. - 20
siltet, brn; clayst : by ~
clayst, brn, silty - It |
siltst, brn-gy, clayey . s IOO——3°
siltst, gn-gy, clayey . -
siltst, clayst, gy E E
siltst, gy; limest . -

T . - —+40
. CX : 150
siltst, gy ] : -
: : : IS0
eI 5 -
sandst, gy i - -

i oy 60

. - 200
gravel, very fine é: z .
siltst; lignite, 212.5-214.5 i -

i - —

: = -=70
clayst, gy-brn; lignite,232.5~234.5 . =
clayst, : -

st &n : - 250

s s oo
clayst, gy, silty i nt —
siltst, gy, clayey : § 300_1_90
clayst, gy, cbncs; -

lignite, 322.5-327.5 : z Thioo
siltst, gy [ E .
I I 3 z 350~

52




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO w 42

SHEET 2 OF2

LITHOLOGY

Logging speed:__20 _ft/min
Logged depth._400
Gamma range:.___50 cps

Gamma TCi____ 2 sec

Density range 200 cps

DEPTH

Density TC:_____ 2 ____sec
SPsensitivity: __ 20 _mv
Resistance sensitivity: 2Qohms

FEET

METERS

L1

siltst, gy, clayey
siltst, 1lt-gy

3

&
i

600

11

650

—110

—120

—130

~140

—150

—160

o

—180

“THieo

_{200

—210

-220

750—

53




UNITED STATES GEOLOGICAL SURVEY HOLE MO w 43
SHEET 1 OF 2
AREA Williams County QUAD NAME Alamo
DATE STARTED 6/20/79 DATE COMP 6/20/79 COUNTY  williams STATE North Dakota
LOCATION: SEC. 19 T.158 N, R.9%8 w.  FOOTAGE LOC. o5 A RmE | Ehpv 2233 fe
‘ : FOOTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag ROTARY 440 [CORING _————v DEPTH 440 ft
DEPTH TO
DRILLING AGENCY: Crandall Drilling DRILL TYPE: ——--- WATER 35 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
LLogging speed:_— 20__ft/min Density range. 200 cps DEPTH
e Logged depth__440 __ Density T.C: 2 sec »
LITHOLOGY =21 o ol I
= =1 Gamma range-—_ 39 cps  SP sensitivity___ 20 mv | & =
Gamma TC 2___ sec Resistance sensitivity- 20ohms =
- Il | S W B 0--0
sand, oxidized, clayey, ’O - I
unconsol YA - ]
clay, gy, silty, unconsol ' = ]
silt, gy-brn, unconsol E 10
silt, gy, clayey, unconsol 'g b so
e : .
.- - 20
till: silt, dk-gy, clay, unconsol 0 T2 -
silt, clay, oxidized, - 10030
unconsol < -
silt, yel~gy, unconsol - _
silt, olive-gy, unconsol E 4 40
sand, coarse, unconsol - —
et 150
gravel e —
- 50
clayst, gy - -

i E -

sandst, siltst I - : -60
’ . - 5200—

. - 1 4
clayst, gy; limest E -

i : +70
sandst, silty i:k‘ - =

o - 250 —

- - 180
sandst, gy, clayey v - ! ]
siltst, gy; clayst; lignite, 279-283.5, v - =

296-297 : by -

. - 90

. - 300
siltst, gy; gn clayst : : |
siltst, gy , E —
clayst, lt-gy, silty ;: E __]oo
siltst, gn-gy, clayey; E E N

lignite ,348-349.5 . bl 350—
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 43
- SHEET 2 OF2
REMARKS: )
Logging speed:__20 _$t/min Density range __200 cps DEPTH
o | Logged depth__440 Density TC:_____ 2 sec «»
LITHOLOGY E 2| Garma range ___ 50 cps SPsensitivity___ 20 mv g E
Gamma TC 2 ___sec  Resistarce sersiivity 20o0hms =
S - - 350—.
, = —+1o
i : -
siltst, gy ——— § 20
- 1400
. , E -
. B : 130
I i z -
hek - - 450 —
—+40
—
“Hiso
500
“T160
550
7o

11

600

700

—~180

_}-200

—210

r220

750

55




UNITED STATES GEOLOGICAL SURVEY HOLE NO W 44
SHEET 1 OF 2
AREA Williams County QUAD NAME Epping NE
DATE STARTED  6/16/79 DATE COMP. 6/16/79 COUNTY  williams STATE worth Dakota
. FEL GROUND
LOCATION: SEC. 34 T.158 n, R. 98 w., FOOTAGE LOC. 20 fu wwt | ELEV 2214 fr
. FOOTAGE TOTAL
SIZE AND BIT TYPE: S-inch drag ROTARY 400 |CORING  ————v 0EPTH 400 ft
DEPTH TO
DRILLING AGENCY: Crandall Drilling DRILL TYPE: - WATER 16 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
= ¥
" Logging speed- 20 __ft/min  Density range.200 cps DEPTH
& ' Logged depth. 400 Density TC:______ 2 sec %]
LITHOLOGY =g -oogec e o il
% — Gamma range: 50 cps  SPsensitivity___ 20 __mv | @ | 5
Gamma TC: 2 sec Resistance sensiﬂvnﬁwlﬂohms =
in ! 1 {
- ] : ol 0—0
- silt, oxidized, unconsol . - —
4 till: . Fiusp leve. o .
B sand, oxidized, unconsol . ’m“ -
silt, gravel, unconsol Cox E }io
silt, oxidized, unconsol . R --: B
- : e 50
~ siltst, gy; lignite,55.5-63 . (RGN -
. - -z -20
sandst, gy; gn siltst ' o _"‘;i“‘:' _
:] sandst, gy; cbnes clayst -
i - ~]
_| clayst, bl-gy KP: ‘E 100430
~ clayst, gy, silty }: o -
_] siltst, gy; clayst; lignite 118-121.5, E
131-134.5 : < —+40
| siltst, gy ‘ - 150
_| sandst he -
. - 150
7] siltst, clayst, lt-gy : g =
clayst, gn-gy, silty . E -
: - -&9
J - - 200
siltst, 1t-gy . -
B . . -
_ siltst, 1t gn-gy, clayst ' E _F70
| sandst; white clayst . -
- e . : 250
sandst, gy o -
7 o i 2 -1-80
: C 5 :
=1 siltst, gn-gy, clayey I ;: -z -
- - “}-90
-~ siltst, gy e . - 300
- .- — . -
siltst, gy, clayey; lignite, 313-316, __“ : - B
4  320-321 ———— i~ < .
. i : : 100
_} siltst, brn, cbnes = - — .. b
siltst, gy = L - 7]
- ———ko 56 - - 35°_J




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE N0 w 44

SHEET 2 OF 2

LITHOLOGY

L.ogging speed: 20 ft/min
Logged depth.__400
Gamma range:__ 30 cps
Gamma TC:____ 2 sec

Density range: 200 _cps

DEPTH

Density TC:______ 2 sec
SPsensitivity__ 20 mv
Resistance sensitivity: 29ohms

FEET

METERS

sandst, gy

lignite,357-358.5

3

8

20

130

1140

~150 |

—160

_H7o

“T-180

190

_}-200

4210

—-220

57




UNITED STATES GEOLOGICAL SURVEY HOLE N0 w 45
. SHEET 1 OF 1
AR[A Williams County QUAD NAME Alamo
DATE STARTED 6/21/79 DATE COMP 6/21/79 COUNTY  williams STATE wNorth pakota
. FEL GROUND
LOCATION: SEC. & T.1s8 ., R. 99 w, FOOTAGE LOC. 65 i 2 gwg | ELEV. 2152 £t
._FOOTAGE TOTAL
SIZE AND BIT TYPE:  5-inch drag ROTARY [cCoRING  ——v DEPTH 340 ft
———— DEPTH T0
DRILLING AGENCY: Crandall Drilling DRILL TYPE: WATER 19 ft
LITHOLOGY RECORDED By Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed:___20__ft/min  Density range:.__200 cps DEPTH
b Logged depth:__340 Density TC:_____ 2 sec »
LITHOLOGY =g 2 " N s | 2
> Gamma range: cps SP sensitivity: 20 __mv e =
Gamma TC: 2 sec  Resistance sensitivity: 2Qohms =
il (R oL - 00
sand, silt, oxidized, o 0) N e -
unconsol REENC M =~
Ry e : S »
silt, clay, coarse sand, N/ : - B
gravel, unconsol " B . - 10
S GBS : .
silt, gy, sandy, unconsol 0' E < - 50
£411 o) - -
'.:.:IQ: i ot -20
silt, yel-gy, clayey; sand, ’ . - -
unconsol RN %: - |
SV E
silt, yel-gy; gy clay, . : : n
unconsol : - -
: s
sand, coarse; silt E E -1
i : 150
gravel, fine : - z ~1-50
siltst, dk gn-gy; lignite,165-166.5 . b _{
siltst, cbncs; gy clayst; . - -
lignite,185.5-187.5 fe < 60
- : 200
siltst, lt-gy, clayey e by _
: - 70
. : 7
siltst, gy; lt-gy clayst i - —~
: - 250
= - - —1-80
siltst, dk-gy P i z
. = : 90
sandst, gy, clayey N - 300
&8 : N
. - —100
no sample . - =
: - 350~
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 46
SHEET 1 OF 2
ARER Williams County QUAD NAME Epping NW
DATE STARTED  6/19/79 DATE COMP.  6/19/79 COUNTY  williams STATE North Dpakota
LOCATION: SEC. 28 T.1ss n. R. 5o w., FOOTAGE LOC. 10 ™ 0 e | SN 15 gt
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag ROTARY 440 TcoriNg  ———- BEPTH 440 ft
DEPTH T
DRILLING AGENCY: Crandall Drilling DRILL TYPE: = ————- WATER 5 £t
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed:_.-20__ft/min  Density range_ 200 cps DEPTH
e Logged depth:__ 440 _ Density TC+____ 2  sec o
LITHOLOGY =g| % orill B
= =] Gamma ronge:__ 50 _cps  SPsensitivity_20 __mv | & =
Gamma TC:____ 2 __sec  Resistance sensitivity: 20ohms =
j R |
PO E— o A E—
sand, silt, yel-brn, unconsol.l-o . -
till: o . - -
gravel, fine L :62 - |
siltst, gy-brn, sandy 3:» - o
clayst, gy, silty - = z 5 50—
iy i : -
siltst, dk gn-gy, sandy . .7 :» _: -20
siltst, dk-gy, clayey : =
clayst, gy, silty . -
siltst, dk-gy ko . - 10030
clayst, 1lt-brn :—‘:;‘: . S |
clayst, gy-brn —— : s 4 40
no sample .- - _
e ;E E 150
e v : =)
siltst, clayst, gy -i;_ .- - 1
- =] . = ——60
— 2 : 2001
siltst, gy, coarse it N =
- : B
sandst, dk-gy, clayey R '. E 470

: - 250 —
no sample : -

o - 180
siltst, brn-gy —:1 . - :
siltst, gy, clayey — - ; 5
siltst, gy; limest e . : “}-90

R : : 300
siltst, gy - E E i
N : = _}o00
siltst, gy, sandy - : :
sandst, gy, clayey o - -
8 | _ - .. = 350—




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO w 46
SHEET 2 OF2

LITHOLOGY

STRIP
L0G

Logging speed:

Logged depth.__4

Gamma range:

20 _ft/min

40
50

cps

Density range:_200

cps |_DEPTH

Density TC:_____ 2
SP sensitivity. 20

sec
myv

FEET

METERS

Gamma TC:

2

sec

Resistance sensitivity: 20ohms

siltst, gy, clayey; lignite, 403-404.5
411-414

siltst, gy

“ i
IR R R R R R R N A R R R R E N A AR R R NN

'
i

—120

130

140

150

—160

—170

—1-180

—190

X _I200

210

220

750—

60




UNITED STATES GEOLOGICAL SURVEY HOLE N0 w 47
SHEET 1 OF 1
AREA Williams County QUAD NAME Appam
DATE STARTED 6/22/79 DATE COMP.  6/22/79 COUNTY williams STATE nNorth Dakota
FEL GROUND
LOCATION: SEC. 1 T.158 n., R.oo w. , FOOTAGE LOC. 10 n 72 4w | ELV . 2089 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag ROTARY 300 |CORING __ ———-= DEPTH 300 ft
DEPTH TO
DRILLING AGENCY: Crandall Drilling DRILL TYPE:  ———- WATER  ~=—=—
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed:— 20 _ft/min  Density range.__200 cps DEPTH
' ol Logged depth._300 Density TC:____ 2 _sec %
(2] — (-
l lTHOlOGY ;3 Gamma range: 50 cps SP sensitivity=__2_°___mv E E
Gamma TC: 2 sec  Resistance sensitivity29_ohms =
- ""‘{:1_;' -1 ":‘ o0
. sand, gravel, unconsol > z n
- sand, silt, oxidized, \Q* o 2 -
unconsol ht -
- - —10
- sand, gy silt, gravel, - it —
unconsol -
| wina: ) - i
N gravel, coarse sand, unconsol ":4 i S _: _"20
gravel, fine, well~sorted - _
sand, coarse, unconsol E ]
- 30
- sand, very coarse, unconsol - 100
- E -
gravel, fine ) - - 40
_ gravel, medium - _
_1 gravel, coarse 5. S 150
- : 150
-1 siltst, clayst, lt-gy; E ]
| 1ignite,191.5-193.5 : B
- 60
— = 2% : 200—1
] siltst, dk-gy - —
_| sandst, very fine = 70
__ siltst 5 -
— & - 250 —
_] sandst, gy, very fine :“ - 80
sandst, very fine; clayst; El
lignite,294.5~300 =i 190
—~ ; - 300
i ] : i
- _1oo
-1 350~
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UNITED STATES GEOLOGICAL SURVEY HOLE N0 w 4s
SHEET 1 OF 2
AREA Williams County QUAD NAME Appam
DATE STARTED 6/22/79 DATE COMP.  6/22/79 COUNTY  witliams STATE  North Dakota
R
LOCATION: SEC. 15 T.158 n. R. 100 w. FOOTAGE LOC. 1800 i 30 {,[ul; flﬂ'“ 2131 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag RDTARY 400 [CORING -—-——- DEPTH 400 ft
DEPTH TO
DRILLING AGENCY: Crandall Drilling DRILL TYPE: i WATER 46 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed:_20 __ ft/min  Density range___200 cps DEPTH
o | Logged. depth: 400 Density TC._._.2 __cec. | | @
LITHOLOGY = 2| Gamma ronge_ 50 cps  SPsensitivity_ 20 my E =
Gamma TC ____ 2 sec Resistance sensitivity:20 ohms =
b : j 0—1-0
silt, oxidized, sandy, B 3 - E 7
unconsol RNt e =
N - = 7
£ill: R : - 110
gravel, sand, unconsol -' . : - —
Q- 62 : 50—
sand, gy; clay, unconsol - ]
0 : 20
sand, coarse, unconsol :".;_'. - -
“ - -
no samples E -
10030
o _
- -1-40
= : 150
: = —1s0
' : - =
i - = 200
(. : -
lignite,216.5-221.5 : - .
i : 470
- 250 —
- -1-80
N E _
5 = -90
- 300
- oo
le -
lignite, 341-346.5 : : -
I { - 350
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REMARKS:

UNITED STATES GEOLOGICAL SURVEY

LITHOLOGY

STRIP
LOG

HOLE N0 v 48

SHEET 2 OF 2

Logging speed: 20 ___ft/min
Logged depth____ 400
Gamma range—_ 50 cps

Gamma TC 2 sec

Density range___ 200 cps

DEPTH

Density TC_____ 2 sec
SP sensitivity___ 20 _mv
Resistance sensitivity:20 ohms

FEET
METERS

[
e s e e s e se e

110

20
_130
—t+40

—150

160
170
~1-180 |
_—|§o
_|200

—+-210

63




UNITED STATES GEOLOGICAL SURVEY HOLE NO w 49
: SHEET 1 OF 2
AREA Williams County QUAD NAME Zahl
DATE STARTED 7/5/79 DATE COMP. 7/5/79 COUNTY wiiliams STATE North Dakota
. R
LOCATION: SEC. 4 T.1ss n. R.101 w., FOOTAGE LOC. 395 18k 2410 ﬁ{( CROND  ous £
FOOTAGE TOTAL
SIZE AND BIT TYPE: S-inch drag ROTARY 360 [CORING _ ———v DEPTH 360 ft
DEPTH TO
DRILLING AGENCY: Crandall Drilling DRILL TYPE: -——- WATER 7 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed: 20 __ft/min Density range 200 cps DEPTH
& Logged depth- 360 Density TC:.____ 2 _sec «»
LITHOLOGY =g| 099 cep - il
% =~ Gamma range:.__50 cps SPsensitivity: 20 mv w =
Gamma TC 2 sec Resistance sensitivity:20 ohms =
- LSRR
] - —
. - 0—-0
_ silt, clay, yel-brn, gravel, -L T L -
unconsol . B j - 7
o till: : SR lewons ]
] silt, clay, unconsol : R U fid
sand, very coarse, very fine . =2 —10
- . N gravel . . - —
tst, t, 1-b . -
I st, clays ye m - . = 50—
. 5 I z =
] siltst, clayst, dk-gy [T il = 20
=== [ - B
. T=". ;: z _
- no sample ls. E -
— E AJE ]00.__"30
clayst, gy, sandy; cbncs clayey silt; . - B
- lignite,l10-111, 122-128 > 2 .
i iltst : < T
S st, gn-gy . -
n . ': J
— g:’ z 150
7 siltst, lt-gy; clayst E E i 150
i - o ;E E ——60
] siitse, dk-gy il L < 200
-1 siltst, clayst, gy .. T —
_| sandst, gy, very fine : E 70
] siltst, gy ':, =
siltst, dk-gy, lt brn-gy o :
= I = : 250
] , i ~t80
| siltst, clayst, gy; v - —
— lignite,270-272.5, 279.5-281 . - -
7 . : : “Foo
7 - - 300
| siltst, gy, coarse . -
siltst, 1lt-gy, cbncs : -
. siltst, 1lt-gy ,; E :_100
sandst, gy, very fine 0 " -
siltst, lt-gy, clay zones e :7 E l
- - = - 350
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w49

SHEET 2 OF2

REMARKS:

Logging speed: 20 __ft/min Dersity range._. 200 cps DEPTH

Logged depth:__360 Density TC:___ 2 sec
Gamma range.__ 50 _cps  SPsensitivity: 20  mv
Gamma TC.__ 2 sec Resistance sensitivity:20 ohms

LITHOLOGY =2

FEET
METERS

— 350
siltst, lt-gy, clay zones T ]

—110

120

e

~130

—1-140

—~150

—160

7o

~T-180

90

650—
_r200

1

210

]
o
o

1 1 1

220

750

65




UNITED STATES GEOLOGICAL SURVEY HOLE NO w s0
SHEET 1 OF 2
AREA Williams County QUAD NAME Zahl
DATE STARTED  7/3/79 DATE COMP. 7/3/79 COUNTY  wiitiams STATE North Dakota
. GROUND
LOCATION: SEC. 11 T.1ss ., Rio1w., FOOTAGE LOC. s S L | BB 2062 g
FQOTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag ROTARY 360 [coRING ——— DEPTH 360 ft
DEPTH TO
DRILLING AGENCY: Crandall Drilling DRILL TYPE: --—-- WATER 42 fr
LITHOLOGY RECORDED BY Spencer GEQPHYSICAL L0GS RECORDED BY Nelson
REMARKS:
Logqging speed:—_20_fi/min Density range. 200 cps DEPTH
& Logged depth. 360 Density TC:_____ 2 sec «»
LITHOLOGY =g, -ossed dep ’ el B
= = Gamma range: 50 cps SP sensitivity: 20 ___mv - -
L
Gamma TC: 2 _sec Resistance sensitivity 20.onms =
] f X
— JE—
sand, yel-brn, coarse, = 00
- . unconsol < -
till: sand, yel-brn, silty, o
— unconsol = -
sand, coarse, gravel, -
— unconsol X e -
i - —10
—1 siltst, yel-gy, clayey; - -
] lignite, 44.5-45.5 E 50
] clayst, gy-brn - —
_] siltst, gy, clayey A: -20
siltst, Jdk gu-gy r -
. o : =
- siltst, clayst, gy; i - -
lignite, 95.5-99 . -
— - 100_-30
_] siltst, cbnes, lt-gy g
_1 siltst, 1lt-gy, sandy z
-1 clayst, gy < —+-40
| siltst, clayst, lt-gy s 150
| sandst, gy, fine -
- 150
. i - -
7] siltst, dk-gy, clayey; : ]
-  lignite,164-166, 183-184, 202-203 = -
. - —60
< 200
n I i : n
—{ siltst, yel-gy P : 7
_{ - - E 70
siltst, 1lt-gy, cbncs; -
. lignite,235.5-237, 245.5-247 et ~
7 . : 2501
] siltst, gy e - -1-80
i* -
— 1] - —
_{ sandst, gy, fine : s - _]
. : - “}oo
- - 300
-1 sandst, gy, medium; some cemented zones ot b
- - -
n s _—IOO
J : 1
~ < |350-
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UNITED STATES GEOLOGICAL SURVEY HOLENO v 50

SHEET 2 OF 2

REMARKS:

Logging speed:—_20__ft/min  Density range:__200 cps DEPTH
Logged depth._360 Density TC:_____ 2 sec
Gomma range.____50 cps  SPsensitivity___ 20 mv
Gamma TC: 2 sec Resistance sensitivity2Q_ohms

LITHOLOGY

STRIP
L0G
FEET
METERS

L

sandst, gy, medium; some cemented zones -:i__S ?
' N -

110

20

—130

—1~140

—150

—160

7o

—t-i80
"o
_200
. _ 4210

-220

750—

67



“UNITED STATES GEOLOGICAL SURVEY HOLE NO W 51
SHEET 10F 2
AREA Williams County QUAD NAME Hanks
DATE STARTED 7/3/79 DATE COMP 7/3/79 COUNTY williams STATE North Dakota
LOCATION: SEC. 17 Tass'n.,R.101 w., FOOTAGE LOC. 2617 XM 35 KB | TROIND 00 gt
_ FQOTAGE TOTAL
SIZE AND BIT TYPE: S-inch drag ROTARY 400 [CORING === pepre % f°
DEPTH TD
DRILLING AGENCY: crandall Drilling DRILL TYPE: - waren 17 f
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed: 2 _ft/min Density range:__200 cps DEPTH
pae Logged depth._400 Density TC:____2  sec «»
LITHOLOGY =g| _osoed dep— S | =
= —| Gamma range: 30 ¢ps SP sensitivity 20 ___mv o =
Gamma.TC.______ 2 __sec  Resistance sensitivity:200hms =
: O-T-O
i .
i
N : po
I -
sandst, yel-brn, coarse i - 0
e o
Bt < 50
N K -20
siltst, yel-gy, dk-gy 3 ‘-"-'»;: ]
siltst, gy, clayey, cbncs A ,E E -1
T ! : - 10030
siltst, dk-gy, clayey o }S‘ .E —

_ J e . -
clayst, gn-gy, brn; lignite, 125-133 e - 440
siltst, dk-gn, clayey q ‘:' ‘50:
siltst, gy; fine sandst i -

" . - “}-s50
sandst, gy, medium E :: -
o ;:i T: —'-o'ﬁ :
sandst, coarse o < 200
KNI Jok e -
clayst, lt-gy; lignite, 216.5-223.5 I : _
il i: : +70
siltst, clayst, lt-gy ‘:T_—- : i:_'* -
=3 . z 250
siltst, cbncs o : E —1-80
siltst, dk-gy o] ‘: - —
siltst, lt-gy, cbnes; lignite, 289-291.5 L_ E 190
T . - 300—
siltst, clayst, gy piaping . -
siltst, 1lt-gy e E E -
T . - —100
sandst, very fine . - 7]
siltst, clayst, g < - 7]
7 Y ° - 350
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REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLEND w 51

SHEET 2 OF 2

LITHOLOGY

Logging speed:—__ 2 ft/min Density range.__200 cps

DEPTH

Logged depth.__400 Density T.C: 2 sec
Gamma range__ 30 ¢ps SP sensitivity:__ 20 my
Gamma TC.____ 2 sec Resistance sensitivity:20 ohms

FEET

METERS

siltst, lt-gy; lignite,377-380,

397-399

Y

R

[P,

3

8
J

700—

120

130

140

—~150

—160

—170
—

—180

—210

—220

750

69




UNITED STATES GEOLOGICAL SURVEY HOLE N0 W 52

SHEET 1 OF 2
AREA Williams County QUAD NAME Blacktail Lake
DATE STARTED  7/2/79 DATE COMP  7/2/79 COUNTY williams STATE  North Dakota
XRK GROUND
LOCATION: SEC. 23 T.158 ., R. 101 w., FOOTAGE LOC. 2230 Tab 5 rwL | ELEY | 2158 £t
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag ROTARY 400 [CORING —— pEPTH 400 ft
DEPTH TO
DRILLING AGENCY:  Crandall Drilling DRILL TYPE: --—- WATER 1 fe
LITHOLOCY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed:__20 ft/min  Density range__ 200 cps DEPTH
o .
o Logged depth_400  Density TC:____ 2 sec @
LITHOLOGY =8| -cg9ec dep T " — | &
& ~| Gammaronge___ 50 cps  SPsensitivity. 20 __mv | w | o
Gammo TC 2 sec Resistance sensitivity:20 ohms =
F— 1 | o— o
. sand, oxidized, gravel, . - J
till: : _
unconsol ie -
ol T = : ]
clayst, brn; vel-brn siltst : o < E 110
siltst, yel-gy - : 2 50
i : -20
sandst, gy, medium *: - —
' . - loo-1“3°
sandst, brn, medium v - =
z -1-40
siltst, brn; clayst; 51 : 150
lignite, 14758153 °0F - -
siltst, clayst, gy :v 7 . - S0
sandst, lt-gy, fine : . oz
siltst, dk-gy; white clay T -
e, - t 60
siltst, lt-gy . . D- - 200
siltst, 1lt-gy, cbncs; lt-brn clayst; —— . E _
lignite, 229.5-233 b - -
. — - 70
sandst, gy; lt-gy siltst . -
siltst, 1lt-gy i:u _ -
limest; lt-gy siltst e B X - 250
siltst, 1t gn-gy, clayey . ; - T 8o
siltst, lt-gy S : - I
siltst, gy-gn; gy clayst S : - 190
— : o> < 300
siltst, dk-gy, cbncs; lignite,309-311 |momem : : —
1ltst, dk- : : ~
siltst, dk-gy - 3 - _o0
sandst, gy, fine ’: -
siltst, gy, clayey B :_ ~ o - 3504




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO W 52
SHEET 2 CF .2

LITHOLOGY

Logging speed:
Logged depth:
Gamma range:
Gamma TC

20 __ft/min

400

50

Density range—_ 200 _cps DEPTH

Density TC:_____ 2 _ sec
SP sensitivity.___20 ____mv

FEET
METERS

Resistance sensitivity-20 ohms

siltst, gy, clayey

3

8

-

120

R RN
]

130

—1-140

“}is0

—160

7o

—1-180

—190

_200

210

1220

750

71



UNITED STATES GEOLOGICAL SURVEY

HOLE NO w 53

SHEET 1 OF 2

AREA Williams County QUAD NAME Bonetraill
DATE STARTED 7/4/79 DATE COMP 7/4/79 COUNTY  williams STATE North Dakota
. XBERL
LOCATION: SEC. 30  T.158 n., R. 101 w., FOOTAGE LOC. o B 132 et | SROUND 5306 £¢
Lol FOOTAGE TOTAL 500 ft
SIZE AND BIT TYPE: S-inch drag ROTARY 500 [CORINC ——v DEPTH
. . DEPTH TO
DRILLING AGENCY: Crandall Drilling DRILL TYPE: -—— WATER 53 fr
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED 8Y Nelson
REMARKS:
Logging speed:_20__ft/min Density range.__200 cps DEPTH
ot Logged depth. 500  Density TC:____ 2 sec ]
LITHOLOGY =3 o | =
= =] Gamma range- 50 cps SPsensitivity___ 20 _mv | o o
b
Gamma TC____2 __sec  Resistance sensttivity:20 ohms =
—— .
sand, clay, gravel, | ’ - 00
unconsol | . o _
till: sand1 oxidized,lcoarse; 5 B
silt, unconso - 110
gravel nd 7]
- 50—
siltst, dk-gy . -
siltst, yel-brn, cbncs ! - _r_zo
siltst, dk-gy, clayey, lignite, 71.5-73 SR -
clayst, siltst, 1lt-gy . - 7]
sandst, gy; dk-gy siltst :;' pt 7
. - ]00__"'30
siltst, clayst, gy ‘:. -
siltst, gn-gy; cbncs; lignite, 119-122 E_— E —
E 1r4°
siltst, gy, clayey — %‘:;" - 150
i - “}s0
sandst, gy, medium - E -
clayst, gy; lignite,192-196.5 - Leo
: 2 200
siltst, gy, sandy . - a
ik :
I : .
siltst, clayst, dk-gy I z 170
et -
e - -
siltst, gy, sandy g:' -
no sample ° E 250 —
| . - ~1-80
lignite,259-260.5, 273.5-282.5 = = .
o I : i
siltst, clayst, gy ——= - - .90
siltst, dk-gy, clayey T 3 E 300
clayst, siltst, lt-gy; __'__—‘ S E n
lignite, 313.5-316, 323-327.5 — . - -
sandst, lt-gy, very fine P E: - -
S i - 350—




UNITED STATES GEOLOGICAL SURVEY HOLE NO W 53
SHEET 2 OF 2
REMARKS:
Logging speed-— 20 _ft/min Density range: 200 _cps DEPTH
a llogged depth_500  Density TC:____ 2 sec <3
LITHOLOGY =21 I Yoo s | =
= =1 Gamma range: 30 cps SP sensitivity,_ 20 mv - =
Gamma TC 2 sec Resistance sensitivity:20 ohms =
. 1 e 350
-1 siltst, clayst, lt-gy : E —‘1-1no
| siltst, gn-gy I‘:- - 7
siltst, clayst, lt-gy : S
siltst, gn, dk-gy; lignite,396-398.5 . - 20
siltst, gy . - 400
sandst, gy, fine ':T n
J siltst, dk-gy; lignite,421.5-422.5, m—— . 130
427.5-428.5 LT .
— ot ¢ ¢ m— L -
siltst, gy, clayey ] .
siltst, lt-gy; limest ]1— . 450
] — i —+140
-1 siltst, lt-gy; clay zones — :, —
4 150
— —— . 1500
- i* —
T 160
= 550—
- 7o
T 1180
] . 600
'1 -—
—-190
=3 650—
- _}-200
- -
4 4210
] 700
~ —
—220
. .
7 750 —

73



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 54
SHEET 1 OF 2
AREA  Williams County QUAD NAME Hanks
DATE STARTED 7/4/79 DATE COMP  7/4/79 COUNTY williams STATE North Dakota
B CROUND
LOCATION: SEC. 1 T.158 n., R. 102 w., FOOTAGE LOC. 325 AL 3 Pwl | ELEV . 2257 fr
. FOOTAGE : TOTAL
SIZE AND BIT TYPE: s5-inch drag ROTARY 460 TcoriNG  ——- pEpTH 460 ft
DEPTH TO
ORILLING AGENCY: Crandall Drilling DRILL TYPE: --—— wAte 11 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY  Nelson
REMARKS:
Logging speed:— 20 __ft/min Density range__200 cps DEPTH
; S | Logged cepth._460 . Density TC:.____ 2 _sec | @
= = Gamma range-: 50 cps SPsensitivity___ 20 ____mv o ~=
Gamma TC 2 sec Resistance sensitivity:20ohms =
- Foooo o T i hd a8
N -\
I A { Yo'l L R 00
sand, gravel, unconsol. Y. . me———— -
. o -3 -
sand, unconsol e I;6 - _ Jp - |
e A o : -
silt, olive-gy, unconsol 0 jz'— 7 =TTy : 110
silt, sand, yel-brn, unconsol,.-'-:-.' b EShs : ) .: B
till: silt, olive-gy, sandy; O ‘ - -
gravel, unconsol T - ~20
silt, olive-gy, unconsol O - 7]
SRR o 100—{~30
sand, silty, olive- i N e -]
unconsol &7 ’ z .
silt, clax, olive-gy, PR -z
unconso f: -4 40
siltst, gy, coarse; sandst E ] .
- 150
: 150
sandst, gy, clayey - —4
= .
sandst, gy; lignite,196-203 .2 ——60
-z 200
siltst, clayst, gy :E {70
e 250 —
siltst, gn; lignite, 252-254 - o
siltst, gy, cbnes _”;: B
siltst, gn, brn-gy, clayey —_ — < .
e — - = _
siltst, gy, coarse; lignite,290-291.5 ... ] s —-90
T -2 300
siltst, lt-gy, clayey @ loe—.. - ]
siltst, brn-gy A A s :—100
siltst, lt-gy, clayey _.—._ pod
siltst, dk-gy, cbncs _-.—_. - T
T S L S - S < - 350—

74




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO w 54

SHEET 2 OF 2

LITHOLOGY

Logging speed:__20 _ft/min  Density range—_200 cps

DEPTH

Logged depth__460  Density TC:___ 2 sec
Gamma range: 50 cps SP sensitivity:__ 20 mv
Gamma TC:______2 _sec Resistance sensitivity:20 ohms

FEET
METERS

siltst,
siltst,
siltst,
clayst,
sandst,

siltst,

sandst,

clayst, lt-gy
gn
clayst, dk-gy
gn

gy, calcareous

clayst, gy

gy, calcareous;

lignite, 459-460

. e i o -

e
Se s es s es s ens s eases00esOPsOECEOLELEIINUY .

—110

—~120

—130

—ta0

“F1s0
500—

L

—160

1

550~
o

~1-180

-i90

| _F200

-—210

220

750

75



UNITED STATES GEOLOGICAL SURVEY HOLE NOw 55
SHEET 1 OF 2
AREA  wiliiams County QUAD NAME Bonetraill
DATE STARTED 7/7/79 DATE COMP.  7/7/79 COUNTY wiliiams STATE North Dakota
LOCATION: SEC. 22 T.158 x., R. 102 w., FOOTAGE LOC. 105 T 35 Pt | SROMND 9402 £e
FOQTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag ROTARY 600 _ [CORING -—-—- DEPTH 600 ft
DEPTH T
DRILLING AGENCY: Crandall Drilling DRILL TYPE: — - WATER o
LITHOLOGY RECORDED BY Spencer GEQPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed: 20 ft/min  Density range.— 200 cps DEPTH
a Logged depth. 600 Censity T.C: 2 sec o
LITHOLOGY =g| -c9ged dep o s | =
> = Gamma range. 50 cps SP sensmvny:____Z_O___mv w -
Gamma T.C. 2 sec  Resistance sensitivity:20ohms =
sand, silt, yel-brn, .'.-"'-"-".'L N ] £ 11 1 0—-0
unconsol &4 . - B
sand, silt, cla el, . -
unconsol v ‘ g-G‘z’ T T e -
. P = -
o - = 10
ti11: sand, silt, yel-brn; L ' [ ‘- ]
gravel, unconsol lEZ - 50
@ : - -
e : - -20
sand, silt, gy-brn, unconsolj. ' : -
siltst, clayst, dk-gy . -
SOV : - ]00__"'30
siltst, dk-gy, cbnes; lignite,107-111, h he -
113-114.5 i
siltst, gy, clayey . k- —T1-40

. £
siltst, clayst, gy |== if {53 150
siltst, cbncs; lignite,161.5-163 : A “ts0
siltst, dk-gy, cbncs : - I
siltst, clayst, gy o .
siltst, dk-gn . _—60
siltst, clayst, dk-gy i 200
siltst, agy ' i- B
sandst, gy, fine §:' ]

i: +70
siltst, dk-gy, cbncs; .. —

lignite,238.5-242.5 :

: 250 —
sandst, gy; clayst : —+-80
sandst, gy, very fine ’ ]

e _
siltst, clayst, dk-gy i 90

. 300
siltst, olive-gy, gn, cbncs; . N

lignite,313.5-315, 318-326.5 . 100
sandst, gy, fine E .
sandst, medium - T

- 350—




UNITED STATES GEOLOGICAL SURVEY HOLE NO w 55
’ SHEET 2 OF 2
REMARKS:
Logqging speed:—_20_ ft/min  Density range—_ 200 cps DEPTH
= Logged depth_600  Density TC: 2 sec @
LITHOLOGY =2 50 Hivity._ 20 = | o=
= —| Gamma range: cps  SPsensitivityr 20 my e -
Gamma TC 2 sec  Resistance sensitivity:20ohms =
-o— - a' B 3501
f .o 2 110
siltst, dk gy; lignite,368-376.5 . - -
siltst, lt-gy; white clayst ;E E THi20
siltst, dk-gy, clayey ;E E 400
siltst, 1lt-gy, cbncs - - .= -
iltst, 1lt-gn, claye . - ]
s s g ayey : .z _""30
siltst, gy, brn-gy; lt-gn clayst . ey .
. - 450—
siltst, dk-gy; lignite, 453.5-455 . -
. - 140
siltst, lt-gy, clayey . ;E‘ ca —
e \. t: |
sandst, gy, medium; lignite,480.5-482 E - E —+is0
: : 500—
clayst, gy, white; limest - s
sandst, brn, fine ' - 7]
: - “T1-160
. = -
— -= 550
siltst, 1lt-gy; lignite,597-600 - i * e, 170
...... i -
e 1 Tl -
ve e }: :
i: ': “1-180
. oz 600
B . _
~190
650
~200
210
700—
-1
1220
750

77




UNITED STATES GEOLOGICAL SURVEY

HOLE KO w.56

SHEET 1 OF 2
AREA Williams County QUAD NAME Grenora
DATE STARTED 7/8/79 DATE COMP.  7/8/79 COUNTY williams STATE North Dakota
LOCATION: SEC. 13 T.158 n. R.203 w.  FOOTAGE LOC. 6 oa 415 TEEL 1 OROUND 9236 £¢
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag ROTARY 460 [CORING —— pEpT 460 ft
. DEPTH TO
DRILLING AGENCY: cCrandall Drilling DRILL TYPE: = -—-- wate 18 fe
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
= =
Logging speed:— 20__ft/min Density range:___200 cps DEPTH
a Logged depth: 460 _ Density TC: 2 sec %)
LITHOLOGY =g| -seed oep o el I
= =1 Gamma range: 50 cps SP sensitivityr___ 20 mv e -
Gamma TC: 2 sec Resistance sensitivity: 20 ohms =
- ; At )

. . 3 P

4 eq11: sand, silt, gravel, “E E .

unconsol . =

7 siltst, dk-gy; sandst ‘: s “}o

— 1'. - —

pe -

—| siltst, dk-gy; clayst VE 50—

: siltst, gy; very fine sandst E '-:. —__20
siltst, gy, cbnecs . = -

- siltst, dk-gy, cbncs; lignite,81.5-92.5 [ : -

- . - 30
siltst, dk-gy, clayey - 100
sandst, gy, clayey i E 77777 ]

B siltst, cbncs; lignite,122,5-130.5 w—' el 7

1T = I ~-40

— siltst, 1lt-gy, clayey - 1: —

'+ - i 150 —
siltst, dk-gy; limest 1T 12

— - | TFeso
~ siltst, gy, clayey T l ]

] i ' 200-{ *°
clayst, gy; lignite,204.5-208 . A

7] sandst, gy, fine . .

- I -
sandst, gy, medium HI

- iz 70
siltst, dk-gy; lignite,233-234, .

- 237-238.5 . —

=1 siltst, lt-gy, clayey . 250
siltst, gy | iE -1-80

-1 clayst, lt-gy, silty E -

7] : 90

— : 300

- clayst, lt-gy; lignite,290.5~291.5 . _

. —— ie

- K .

i i 100
siltst, sandst, dk-gy g:

-1 sandst, dk-gy, very fine ii n

. - - 350




UNITED STATES GEOLOGICAL SURVEY HOLE NO 4 56

SHEET 2 OF 2
REMARKS:
Logging speed:__20 __ft/min Density range__200 cps DEPTH
o Logged depth.__460 ~ Density TC:____ 2 sec @
LITHOLOGY =S| -o99ed oep Yo ool B
= —| Gamma range:___30 _  cps SP sensitivity: 20 ____mv Y =
Gamma TC.: 2 sec Resistance sensitivity:20 ohms =
%o = 350
clayst, dk-gy; cbnecs siltst; . - ;: -1 110
lignite,361-365 : e
siltst, clayst, lt-gy . g ]
siltst, dk-gy, cbncs iy : N .:_ ]
siltst, lt-gy o - e 20
siltst, lt-gy, clayey ] i .:- 400
siltst, lt-gy, cbnes ] . g -
siltst, dk-gy R : : 130
siltst, lt-gy, clayey r—_“* 0 e -
siltst, dk-gy; lignite,453-460 - = 450
M : - i: 4140
“Hiso
500
1160
550
_i7o
—1-180
600—
I Tho
I
i
'650—
. _l200
i
4210
700
1220
750

79




UNITED STATES GEOLOGICAL SURVEY HOLE NO W57
SHEET 1 OF 2
AREA Williams County QUAD NAME Brush Mountain
DATE STARTED 7/8/79 DATE COMP 7/8/79 COUNTY williams STATE North Dakota
» FNL -
LOCATION: SEC. 32 71.158 N. R103 W. FQOTAGE LOC. 100 N 3 PR TOROND 57 ¢,
i _ FOQTAGE TOTAL
SIZE AND BIT- TYPE:  5-inch drag ROTARY 500 __ [CORING —— DEPTH 500 ft
DEPTH TO
DRILLING AGENCY: Crandall Drilling DRILL TYPE: —— water 13 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed:—_20__ft/min Density range__200 cps DEPTH
& Logged depth- 500 Density TC:_____ 2 _sec %)
(-] P (-3
l 'THOLOGY ; 3 Gamma range: 50 cps SP sensitivity:.___?_o_____mv : E
Gamma TC: 2 sec  Resistance sensitivity:200hms =
= o1 Y oo
silt, sand, gravel, yel-brn,|¥ . - -
unconsol ~' . > -
el 1lt, gravel, dk - _ 5 7]
silty grayels diogy, ‘ s : 10
silt, sand, gravel, yel~brn, Y . SP - -
unconsol i .- ) s
. g - 50—
siltst, dk-gy, clayey — Em ) : - —,_20
i~ HOE S : g
siltst, dk-gy, coarse EM g B E 7
lignite,90.5-101 :"‘ - ) - IOO--3°
siltst, dk-gy, sandy <. -
sandst, gy, fine NI “‘ ;,M o . ':'
sandst, gy, clayey o= . : :~ - - ”’_:' -1-40
sandst, gy, medium; lignite, 145-152 E» - - »;n-.:' 150
o i - 150
siltst, gy, clayey bt - R —— -
siltst, gy < - = -
: 200160
siltst, lt-gy; lignite,201.5-202.5 ‘:1,4 i -
siltst, clayst, gy; lignite, 230.5-233 5~ - - E -
. z 470
clayst, gy, silty E B E n
: - - 250
sandst, gy, medium; lignite,255.5-258 . E —1-80
siltst, lt-gy; limest : E 7]
siltst, 1lt-gy, coarse ] E E -
oI - = oo
siltst, gy, clayey, cbncs . ,' - - 300
I E: - .
siltst, 1lt-gy e ;: ot —100
s — e . - -1
siltst, gy, clayey S . - -
— T ) B 350

80




UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO W 52

SHEET 2 OF 2

LITHOLOGY

Logging speed:.._20 _ft/min
Logged depth:_500

Gamma range.__ 30
Gamma TC. 2

cps
sec

Density range___ 200 cps

DEPTH

Density TC:____ 2 _sec
SP sensitivity:__20 ____my
Resistance sensitivity:20 ohms

FEET
METERS

siltst, lt-gy
siltst, 1t gn-gy
siltst, clayst, gy; lignite,406-410

siltst, gy, clayey

.
.
.
.
.
.
.
.
-
.
.

(AR R R R R R RERER RN R AR

Qt

3

8
]

—120

—130

—+140

~150

160

7o

1180

90

_}200

4210

—-220

750—

81




UNITED STATES GEOLOGICAL SURVEY

HOLE NOW 61

SHEET 1 OF 2
AREA williams County QUAD NAME Tom Berg Lake
DATE STARTED 6/14/79 DATE COMP. 6/14/79 COUNTY  williams STATE North Dakota
. UND
LOCATION: SEC. 7  T.159 n., R. 96 w. , FOOTAGE L0C. R 5 BEL | CROUND o500 £
. _ FOOTAGE TOTAL 440 £t
SIZE AND BIT TYPE: S-inch drag ROTARY 440  [CORING —— DEPTH
DEPTH TO
DRILLING AGENCY: Crandall Drilling DRILL TYPE: —— ware >t
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed:—_20 _ft/min Density range—_ 200 cps BePTH
o Logged depth.___ 438 Density TC:_____ 2 sec »
LITHOLOGY =g| oooee oep o el B
% = Gamma range: 50 cps SP sensitivity___ 20 mv e =
Gamma TC- 2 sec Resistarce sensitivity 20onms =
sand, silt, clay, gravel, P &SW”: -
till: oxidized, unconsol Deus - == _
R +o
fi=s - _
siltst, gy % - -

e - : SO""
sandst, gy gl R __20
siltst, gy, sandy ; e T .

: g —

clayst, dk brn-gy Lo T -
e :: mo_-30

siltst, dk-gy E : -

clayst, brn; gy siltst TR E: =
‘siltst, gy; sandst g - -2 -1-40

clayst, lt-brn, cbnes; lignite,150-153 ) ks E 150
siltst, brn; gy sandst Ty - t: 1—50

siltst, gy, sandy . “E

siltst, gy; limest T ]
- —60

siltst, gy, sandy; clayst; cbncs - 200—

siltst; lignite,198-200, 203.5-205, -

217.5-218.5 - .
siltst, clayst, gy - 70

siltst, lt-gy = n

siltst, gy; limest B - 250
T = -1-80

siltst, gy; lignite, 273-278 ) - -

siltst, cbnes 3 AE m
N - “}-90

sandst, gy - 300

siltst, gy : 7

siltst, cbnecs, lt-brn; gn silty clayst - - _-IOO
sandst, gy K : = 2 ~
. - T .z 350




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO w 61
- SHEET 2 OF 2

LITHOLOGY

STRIP
LOG

Logging speed:—_20__ft/min

Logged depth:

Gamma range:
Gamma TC:

438
50

cps
sec

Density range._—_ 200 cps

DEPTH

Density TC:_____ 2 sec
SPsensitivity: 20 mv
Resistance sensitivity:20 ohms

FEET

METERS

lignite,390-399

sandst, gy

U S————

3

3

=

750

700~

110

—120

130

140

150

—160

—170

1180

"rwo

_}200

—210

—220

83



UNITED STATES GEOLOGICAL SURVEY  HOLE MO 63

SHEET1 OF 2
AREA Williams County QUAD NAME Tom Berg Lake
DATE STARTED 6/15/79 DATE COMP.  6/15/79 COUNTY williams STATE North Dakota
B . XKKL GROUND
LOCATION: SEC. 20 7159 n. R.97 w. FOOTAGE LOC. 40 FSL 25 fwi | ELev | 2310 ft
fO0TAGE TOTAL 440 ft
SIZE AND BIT TYPE: 5-inch drag ROTARY 440 [CORING _-— OEPTH
DEPTH TO 2 ft
DRILLING AGENCY: Crandall Drilling DRILL TYPE: - WATER
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed:_20__ft/min Density range__ 200 cps DEPTH
) 2 Logged depth._439  Density TC:____ 2 sec «
LITHOLOGY =a ovill o
= —| Gamma range: 50 cps SP sensitivity:___ 20 my ™ -
L]
Gamma TCi_____ 2 sec Resistance sensitivity:20 ohms =
HAEIY aaueecs - S———— ﬁ_az" 0-‘—0
sand, silt, clay, oxidized, ' g : pd _
unconsol . O : -
till: y 9 : : -
clay, silt, dk-gy, 9 I - _4
unconsol v . - —10
sand, gravel, unconsol ‘ﬂ . - 50
siltst, gy; oxidized sandst - y E
clayst, siltst, gy : o -s..zo
siltst, dk olive-gy; brn clayst E - N
siltst, brn, clayey : ol —
sandst, clayst, lt-gy . -
siltst, 1lt-gy; brn clayst : -
) e — - - _
siltst, gy, clayey ] ;: -
siltst, gy, coarse I E: 2 —40
T o - —
siltst, gy, clayey; lignite,151-153.5 ; i: -2 150
siltst, gy . - 50
siltst, gy, clayey '-:__: ' s 7
: : “z 60

. - 200—
ciayst, brn; cbncs siltst AR g: : -
sandst, clayey ST . t ]

. el | 470
sandst, calcareous E E i —
clayst, dk-brn; lignite, 257-258.5 — e :z 50
siltst, dk-gy v .';1: 80
clayst, gy; limest . ‘- 7
siltst, gy, cbnes E .;E N

: B 90
clayst, gy, silty e -- - 300

i 2 =
siltst, gy %:. - Ed !

I:' ____',-—'».: —
clayst, dk-gy, silty; Z: o "‘_Ioo

lignite,323.5-330.5, 332-333 i <
sandst : -z
- o = - 1350




UNITED STATES GEOLOGICAL SURVEY HOLE NO W 63
SHEET 2 OF 2
REMARKS:
Logging speed: Density range.___200 cps DEPTH
| Logged depth-_439 ~ Density TC:____ 2 _sec |, | &
LITHOLOGY E 2| Gamma range: SP sensitivity.___ 20 __mv E E
Resistance sensitivity:20 ohms =
——— 50

sandst; gy siltst; white clayst
siltst, cbncs

siltst, gy, sandy

siltst, gn-gy; brn clayst

siltst, gy, cbncs; lignite,
431-432.5, 433,5-439

o

g

S e s e s e B eRN VBRI LEELOEOLIEBROLOGIOOLE

P—P—T‘ss

P

e LI i o
'llllill!lIlllllllllill!ll‘

i N Yyt NN
dbilitnuig it

750~

20

130

-}40

150

"o

210

1220




UNITED STATES GEOLOGICAL SURVEY HOLE NO W 64
SHEET 1 OF 2
AREA williams County QUAD NAME Tom Berg Lake-
DATE STARTED 6/15/79 DATE COMP 6/15/79 COUNTY williams STATE North Dakota
LOCATION: SEC. 35 T.159 n., R. 97 w. , FOOTAGE LOC. b et 10 e | PR o362 £e
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag ROTARY 520 [CORING ——- peprh 520 ft
NN OEPTH TO
DRILLING AGENCY: crandali prillinmg DRILL TYPE: water 2 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
= |
Logging speed:___20 _ft/min Density range. 200 cps DEPTH
e Logged depth._520 _ Density TC:.___ 2 sec @
LITHOLOGY =g -o00ed e Density T ——n .-
= —| Gamma range: cps  SPsensitvity___ 20 _mv | & | 5
Gamma TC:___ 2 sec Resistance sensitivity:20 ohms =
- TeewtTT— T ]l: . 1 o0—+0
- L2 el 4
ilt 1, oxidized B ' - S?
— till: s ’ grave ’ E] l‘ . B . . - ]
unconsol R :
T| siltst, clayst, gy :: 50—
siltst, dk olive-gy fee—e < i —.-20
. . . _
siltst, gy; white clayst .__:__. .
siltst, gy, sandy; limest T:T : n
N et Ly S _F30
siltst, dk-gy ¢ 100
- : . - -
] clayst, 1t gy-brn E S5 - :vffi —
7 clayst, gy, cbncs -_—T:_: ;E' TS T40
— clayst, gy, silty —=- S S 150
] s = 9k L 50
7 siltst, gy, clayey [ .- :“ o 7
d  siltst, gy .. £ _
: By 60
— . . . ? - 200
siltst, gy; sandst : )
siltst, brn; lignite,214-218 RS n
] sand, gy [ B L 470
—] siltst, cbncs, gy; T E o 250 —
lignite, 246-247.5, 266-268 —_— .
7 .- 3 - -1-80
—~ siltst, gy, clayey i E -
n - . 190
—~ siltst, dk-gy, cbncs e . 300
7 siltst, gy; gy fine sandst - : —
. dst, gy, fi . : z -
i sands By ne g L I .. e __]oo
siltst, gy, sandy . i ’ -
71 siltst, cbnes; gy-bmm clayst A—— EE : - T . -
] - - - o e 350




UNITED STATES GEOLOGICAL SURVEY HOLE NO ¥ 6
SHEET 2 OF 2
REMARKS:
Logging speed:—_20 _ft/min Density range__200 cps DEPTH
s Logged depth._ 520 Density TC:___ 2 _sec @
LITHOLOGY =g| % " e el B
= —| Gammarange.__ 30 _ cps  SPsensitivity_20 mv | & =
L
Gamma TCi____ 2 _ _sec  Resistance sensitivity:20 ohms =
j lignite,348.5-353.5 | 2 3507
clayst, lt-gy; dk-gy siltst . 3 Tl e o
= . - —
-1 sandst, gy . 3 i -
clayst, siltst, gy o —:‘: Ta20
— g: - - 400~
-1 siltst, gy; clayst - = _'E —
] siltst, dk-gy, clayey s ) ,: _}130
| siltst, gn; white clayst i:' - ‘: n
— siltst, dk-gy :. ': 1450 —
siltst, gy, cbncs :f - —1-140
] sandst, gy e —
- siltst, gy; lignite,485-493.5, :E —
509.5-511 , P —150
b — j ..... -—
- et | _
' 160
. 550
~ 7o
] ~1-180
7 600—
] “iso
= 650—
- _}-200
- —4—-210
] 700
. -
] 1220
- 750~

87



UNITED STATES GEOLOGICAL SURVEY HOLE NO W 65
SHEET 1 OF 2™
AREA Williams County QUAD NAME Bright Water Lake
DATE STARTED 6/20/79 DATE COMP. 6/20/79 COUNTY  williams STATE worth Dakota
F
LOCATION: SEC. & T.159 n, R. 98 w., FOOTAGE LOC. 3 M 165 jak | ooy 2237 fr
. FOQTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag ROTARY 400  JCORING - DEPTH 400 ft
DEPTH TO
DRILLING AGENCY: Crandall Drilling ORILL TYPE:  --—- WATER 30 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY  Nelson
REMARKS:
Logging speed:— 20 _ft/min  Density range__ 200 cps D[P’[Hﬁ
o Logged depth-_ 400 Density TC:___ 2 sec «»
LITHOLOGY =g [oaoed depth—_" ) s | E
% —| Gamma range: cps SP sensitivity____ 20 ____mv w =
Gamma TC: 2 sec  Resistance sensitivity:20 onms =
1 - i 1 —
. . o1 3 oo
~ sand, silt, gravel, oxidized,}4 f. S -
N unconsol [ e - .
7 M o
o [ —
iw
- -
silt, oliye-gy; gy clay, ie 50
- unconsol . n
N ‘ :: 20
- till: silt, dk-gy, unconsol : 1
~ : 10030
=] silt, dk-gy, clayey, unconsol:,b'-' ;E‘ -1
- . §£ —
; silt, dk-gy, unconsol i;k T4
— :LL 150—
- sand, coarsej; fine gravel, :.‘ —
. unconsol 8 I —50
siltst, dk-gy o
] - i i
—_— B —60
~ - : 200
-4 siltst, dk-gy, coarse, clayey S E n
o ase =S i: —_70
=~ clayst, gy, silty; lignite,234.5-248 . —
] . 1250 —
~ siltst, lt-gy E —4-80
7] siltst, cbnes; lignite,267-5.271 . 7
i A i ]
siltst, clayst, lt-gy = !. 90
m Bl I: - 300
| siltst, lt-gy, gn, clayey I §e
siltst, brn-gy I i:
j siltst, gy T : _[1oo0
4 : -
clayst, dk-gy, silty .
. ~ 350

QQ



REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE N0 W 65

SHEET 2 OF 2

LITHOLOGY

STRIP

L0G

Logging speed:

Gomma range:
Gamma TC:

20 ft/min
Logged depth.__400

50
2

cps
sec

Density range=__200  cps
Density TC:r.__ 2 ___sec
SP sensitivity: 20 mv
Resistance sensitivity:20 ohms

DEPTH

FEET

METERS

sandst, gy

clayst, gy; lignite,381.5-387
sandst, fine; gy siltst

v

RN

;
§‘

g i P
[ EEEERREERERNEER]

350

1600

650—

-—

—110

1120

_}30

140

“}1s0

—160

_hwo

1180

1190

-200

-+-210

“t220

750

89




UNITED STATES GEOLOGICAL SURVEY HOLE NO 66
SHEET 1 0OF 2
AREA Williams County QUAD NAME Corinth
DATE STARTED 6/20/79 DATE COMP.  6/20/79 COUNTY  wir11ams STATE North pakota
. FEL GROUND
LOCATION: SEC. 26 T.159 N, R. 98 w. FOOTAGE LOC. 5 M 5wk | ELEV | 2276 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag ROTARY 440 |CORING ——c DEPTH 440 ft
DEPTH T0O
DRILLING AGENCY: Crandall Drilling ORILL TYPE: === WATER 4 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
= =
Logqing speed:__20 ft/min  Density range— 200 ¢ps DEPTH
e Logged depth: 440 Density TC:____ 2 sec - @
LITHOLOGY =g| o09ed depti—" S el I
= —1 Gamma range: cps SP sensitivity.___ <Y mv e =
Gamma TC: 2 sec  Resistance sensitivity:28ohms =
ﬂ a1 1 3 0~1-0
. o o |
silt, sandy, oxidized, . -
till: wncon 62. T 5 : ]
silt, gy-brn, sandy, 5% e -2 “+10
unconso 0 - - -
sand, gravel, brn clay, N -
unconso g o -5 - s 50—
b -
siltst, clayst, yel-gy :%’— N i - -‘_20
.‘_.‘ -— —_— - —
siltst, white; limest . - .
- I - -
siltst, gy, coarse e pud
’ i fo . - 10030
sandst, gy, fine :;_ - - —
clayst, gy; lignite, 122-124 F z .
siltst, gy . E “T-40
clayst, dk-gy; cbncs siltst; E'—f - E
lignite,150.5-152 o . - : 150
siltst, clayst, gy : - E 150
clayst, gn-gy, silty — ':> - i h:é .
siltst, clayst, dk-gy NS i T ’ - -
clayst, gn; limest o . =T 2 —--60
_ siltst, brn . 7/ - 200
. _ “‘_ :’ —
sandst, gy, fine ;’: 2 ]
: : 4o
sandst, medium to coarse E <4~ E 250
. - - —+80
siltst, gy, clayey i :‘ —
I . ) N
clayst, gy; siltst, cbnes; !: — c
lignite,281-285.5, 296-298 i : z 190
—rr— i L, - 300
siltst, gy = i: -
o : S SR _fr100
siltst, dk-gy, cbncs s e : -
siltst, gn, coarse T ) . E -
... 90 . - 350




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO .w 66

SHEET 2 OF 2

LITHOLOGY

Logging speed:__20 _ft/min  Density range— 299 __ cps
Logged depth.__440
Gamma range: 50 cps  SPsensitivity: 20 mv

Density T.C: 2 sec

Gamma TC:____ 2 _ _sec Resistance sensitivity:20 ohms

DEPTH

FEET
METERS

siltst,

sandst,

siltst,

siltst,

siltst,

siltst,

gy -

gy, very fine
gy; gn clayst

gy; lignite, 392.5~406

yel-gy; gy clayst

gy

1

I

@e¢sesevessesvoes
e b A

3

8

ey

1110
120
130

ts0

~150

160
7o
~1-180
"o
_}200
. _—mq

1220

750~

91




UNITED STATES GEOLOGICAL SURVEY HOLE NOW 68

-SHEET 1 OF 2
AREA Williams County QUAD NAME Bright Water Lake
DATE STARTED  6/21/79 DATE COMP. 6/21/79 COUNTY williams STATE  North pakota
) BB ROUND
LOCATION: SEC. 3 T. 159 n, R 99 w., FOOTAGE LOC. 70 met 25 TR | the. 277 £
. FOOTAGE TOTAL
DEPTH T0
DRILLING AGENCY: Crandall Drilling DRILL TYPE: --—— WATER 16
LITHOLOGY RECORDED 8Y Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed:—_ 20 _ft/min  Density ronge_200 __cps DEPTH
o Logged depth._ 380  Density TC:____ 2 sec »
LITHOLOGY =G| o99eC TP T e ol
= =| Gommaronge:__ 29 cps  SPsensitivity. 20 mv e =
Gommo TC:____ 2 sec  Resistance sensitivity: 29ohms =
silt, yel-brn, sandy, o o 010
unconsol i = m
si‘llrtléogggise sand, yel-brn, 62 _E :
silt, gravel, yel-brn, il - 10
unconsol . £ —
silt, olive-gy, sandy, : o .: 50—
unconsol R o i
silt, clay, brn, unconsol ‘ f:{ : 20
silt, clay, gy, unconsol - ;:
silt, dk-—gy,- sandy, unconsol 0‘" ;: - IOO—-—ao
clay, sandy silt, gy, A : - -
unconsol . b 4 40
sand, very coarse, unconsol : - B
till: 2 < 150
sand, si}t, dk-gy, unconsol ‘ tE E 50
“el 1 - -
e e ‘: e —
sand, very coarse; fine o -
gravel . . o ‘:: ]
sand, very coarse, unconsol . = 200...'_60
silt, gy, coarse; sand, o : —
unconsol : - 470
. _: -
gravel, fine, unconsol e -
. - 250 —
Y - -1-80
silt, sand, clay, gravel, Tl . - 1
unconsol ~"': : . Cia -
sand, coarse; gravel, O . - 190
unconsol . : - 300
siltst, clayst, brn . s ~
- z _oo
sandst, clayey . -
siltst, sand " -‘: 7
» sandy o = ~ laso




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO w68

SHEET 2 OF 2

LITHOLOGY

STRIP
L0G

Logging speed:
Logged depth:
Gomma range:
Gamma TC:

20__£t/min

380

50
2

Density range:_200 __cps
Density TC:____ 2 sec
SP sensitivity___ 20 my
Resistance sensitivity:20 ohms

DEPTH

FEET
METERS

no sample

bt
[ NN}

i
i

PRI D
[(EEERREN]

110

—120

130

—1-140

“Tis0

—160

_7o

—T-180

90

_}-200

—+—210

1220

93




UNITED STATES GEOLOGICAL SURVEY HOLE NO w39
SHEET 1 OF 2
AREA Williams County QUAD NAME Zahl
DATE STARTED  7/5/79 DATE COMP  7/5/79 COUNTY williams STATE North Dakota
LOCATION: SEC. 7 T.159 n. R. 100 w. FOOTAGE LOC. 2640 W 55 B | CROWND  g08g £e
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag ROTARY 360  [CORING ——- DEPTH 360 ft
DEPTH T
DRILLING AGENCY: Crandall Drilling DRILL TYPE: -—-— whigs -
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Logging speed:— 20 ft/min  Density range.__200 cps DEPTH
o Logged depth.__360 Density TC:_____ 2 sec »
LITHOLOGY =2 Z N — ol =
= =] Gamma range: 0 cps  SPsensitivity 20 mv | I —
- [
Gamma TC: 2 sec  Resistance sensitivity:20.ohms - =
— S = 0—1-0
- sand, silt, gravel, bm, .2 —
i unconsol T -
S s +o
T sand, very coarse; gravel, O - 7
—~ till: unconsol QURDAN - 50-1
e 2
i . = 20
_ gravel, coarse E ]00—"30
- sand, coarse, unconsol - -~
1 clayst, siltst, gy ‘: 7
siltst, dk-gy, sandy ‘E ]—40
-1 siltst, gy s
- ot 150
siltst, dk-gy, cbncs; lt-gy clayst -
: 50
7] siltst, lt-gy, clayey SR e 7]
-1 siltst, clayst, gy; limest E b 60
_1 sandst, gy, fine 3_: 200
7] siltst, clayst, gy, cbnes = I
— siltst, clayst, gy ::: - 1_70
siltst, clayst, lt-gy .:::” ;:
— e z 250 —
] siltst, dk-gy, cbnes; ey - 80
'lignite »258-262.5 -
-ﬂ clayst, lt-gy, silty - a
: siltst, cbncs; lignite, 286-288.5 — : B
siltst, dk~-gy - “}-90
] siltst, clayst, gy - 300
] siltst, gy, gn E .
sandst, gy, very fine - -—IOO
h siltst, gy; clayst 7: B
7 1ignite,342.5-355; gy siltst - B
- — {350

QA




UNITED STATES GEOLOGICAL SURVEY HOLE NO W 69

SHEET 2 OF 2

REMARKS:

Logging speed:.__20__ft/min  Density range.—_200  cps DEPTH

Logged depth.__360 Density TC:____ 2 sec
Gamma range__ 39 cps  SPsensitivity.__ 20 _mv

LITHOLOGY

STRiP
L0G
FEET

METERS

Gamma TC: 2 sec  Resistance sensitivity-20 ohms

lignite, 342.5-355; gy siltst _

120

—130

—+-140

—150

—160

7o

—T1-180

190

_}200

1210

1220

95



UNITED STATES GEOLOGICAL SURVEY HOLE N0 w 70
SHEET 1 OF 2
AREA Williams County QUAD NAME Appam
DATE STARTED 6/21/79 DATE COMP.  6/21/79 COUNTY williams STATE North Dakota
. KD
LOCATION: SEC. 12 T.159 w., Raoo w. , FOOTAGE LOC. s00 % 8 }?ﬁ 2{‘?3 2195 ft
FOOTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag ROTARY 500 [CORING ———- SEPTH 500 ft
DEPTH TO
DRILLING AGENCY:  crandall Drilling DRILL TYPE: -—— WATER 69 ft
LITHOLOGY RECORDED BY spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
Loaging speed:—__20 _#t/min  Density range__200___cps . | DEPTH
a Logged depth.__496 Density TC:___ 2 sec )
LITHOLOGY =g| ooea - ool I
% —| Gamma range: 50 cps SPsensitivity__. 20 ___mv | & =
Gamma TC: 2 sec  Resistarce sensitivity:20 ohms =
B S =~ I . ——
sand, gravel, yel-brnm, . = ) ~
unconsol e - —
sand, yel-brn, unconsol : 3™ “T10
silt, dk~gy, unconsol . - 50
til1: = ‘ 2o
sand, coarse; gravel, . - -
unconsol " - _
= 100430
sand, unconsol E ':;: -
~1-40
clayst, silty M s ]
. - 150—
siltst, dk-gy Ryt . 2 “}s50
T e em—e ‘-:: ]
siltst, olive-gy, clayey = : |
[t - teo
clayst, siltst, yel-gy R - 200
clayst, siltst, olive-gy ) ;: 470
clayst, brn-gy - =
. - 250_
siltst, clayst, dk-gy -
sandst, very fine; clayst E o
siltst, clayst - 7]
. E e
o -2 300
sandst, very fine o -
S : oo
clayst, gy, silty == -
sandst - -
- 350~

96



UNITED STATES GEOLOGICAL SURVEY HOLENO W 70

SHEET 2 OF 2

REMARKS:

Logging speed:__20__ft/min Density range: 200 cps DEPTH

s Logged depth:__496 Density TC:____ 2 sec
LITHOLOGY = g| -o99ec cep y o

= =| Gommarange:____ 50 c¢ps SPsensitivity:__20 __mv
Gammo TC:____ 2 sec Resistance sensitivity:20 ohms

FEET
METERS

3

8

siltst, gy, clayey
“no

no sample

sandst, siltst, gy; cbncs siltst

———

. 3
Seevss I EIILOELTOEIOIOIEIOEOIEOIOETSLES
b h . : B et

Hzo !

—130

sandst, gy
-—FMO

—150

[ v———— s S
c o s 0s 0000
- FRURERR

60

—170

“'LIBO

—190

_200

4210

1220

97




UNITED STATES GEOLOGICAL SURVEY HOLE NO W 71
SHEET 1 OF 2
AREA  williams County QUAD NAME Hanks
DATE STARTED  7/5/79 DATE COMP  7/5/79 COUNTY williams STATE North Dakota
LOCATION: SEC. 6 T.s9 x., R. 101 w., FOOTAGE LOC. 05 98 15 wea | SROUND o3y gt
SIZE AND BIT TYPE: S-inch drag RoTai @i Jeonme =] oepin  “0 f¢
DRILLING AGENCY: Crandall Drilling DRILL TYPE: WhTce L 10 £t

LITHOLOGY RECORDED BY Spencer

GEOPHYSICAL LOGS RECORDED BY  Nelson

REMARKS:
=22
Logging speed:—_20__ft/min Density range___200 cps DEPTH
ot Logged depth._ 440 Density TC:____ 2 sec %]
LITHOLOGY =3 s vl I
5 —| Gammaraonge:___50  cps  SPsensitivity 20 mv | w =
[~
Gamma TC: 2 sec  Resistance sensitivity.20 ohms =
R l C q 0—0
t111: sand, silt, clay, gravel, . - \: ]
brn, unconsol . -
.625 CETSVANEE ™ . : .
siltst, dk-gy : > -«S P ': -
. - —10
siltst, yel-brn, coarse = . - T
....... e - - 50~
== : : -20
siltst, gy, clayey; clayst; : by .
lignite ,75.5-82.5 . - - —
no sample 35- b 7
: = 100—{"30
siltst, gy, clayey . :
siltst, lt-gy, dk-gy, cbncs o : z
siltst, clayst, lt-gy; — e — : - T4°
lignite,147.5-150,5 e : —
- - - 150
siltst, gy; brn clayst I -
i - —
siltst, clayst, dk-gy i - —50
.. _ -- -
siltst, 1lt-gy R . s -
- . : 60
i I M - 200
sandst, lt-gy, fine : ,': : E 7
Sl - A : 70
siltst, lt-gy o s A.‘ - ]
. < - 250 —
siltst, clayst, bl-gy :' - - Tee
g i
siltst, gy [ o -1
siltst, gn-gy o :: < T
siltst, clayst, dk-gy; limest — . - -90
e : - o 300
siltst, clayst, gy —— : - - -
it he - -- —
—— §; - o0
e o emm—. ;. -t
P iy -
siltst, lt-gy; clayst — ——] ie- - -
—_— e <
c—- o He S 350

98




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE NO W 71
SHEET 2 OF 2

LITHOLOGY

Logging speed:

20

ft/min

Logged depth.__440

Gamma range:
Gamma TC:

50
2

cps
sec

Density range:200 cps

DEPTH

Density TC:_____ 2 _sec
SP sensitivity___ 20
Resistance sensitivity:20 ohms

myv

FEET

METERS

siltst, lt-gy, chncs

siltst,
siltst,

1t-gy, clayey
1t-gy, sandy
gy, fine
siltst, gy

sandst,

sandst, gy, fine; clayey siltst

ses s e v es st

EEEREK)

3

3

-

F-IIO

—120

_130

140

“}is0

—160

70

_t200

—210

—-220

750

99




“UNITED STATES GEOLOGICAL SURVEY HOLE WO w 72

SHEET 1 OF 2
AREA Williams County QUAD NAME Zahl
DATE STARTED 7/5/79 DATE COMP: 7/5/79 COUNTY williams STATE North Dakota
: ] FEL CROUND
LOCATION: SEC. 9  T1.159 ~. R. 101 w. FOOTAGE LOC. 42 o 43w | ELEV 2161 ft
- FOQTAGE TOTAL £
SIZE AND BIT TYPE:  >-inch drag ROTARY 400 __ CORING _———- pepry 400 £t
. DEPTH T0 55 ¢
DRILLING AGENCY: crandall Drilling DRILL TYPE:  _____ WATER t
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
_
Logging speed:—_20 _ft/min  Density range._200 cps | DEPTH
L) & | Logged depth. 400 Density TC:____ 2  sec |, | &
THOLOGY 52| Gommarange 50 cps  SPsensitivity_ 20 _mv | & | &
Gamma TC:__ 2 sec Resistance sensi?i\‘/*ty;?:gohms =
——— et healiled — — 1 1
5 - ’. : ‘i . ‘ A"ff\i 1 ‘ : 0—0
sandst, siltst, brn . { S - -
= : = B
- . -
siltst, 1t brn-gy . o - -
siltst, yel-gy A e - __]0
siltst, yel-gy, clayey AR E “2 50—
siltst, clayst, gy “E E
clayst, gy: bl-gy. cbncs siltst; M z 20
lignite,61-68, 71-72, 78.5-80 . < -
siltst, olive-gy ’: ! 7]
= 430
siltst, lt-gy; clayst - 100
siltst, dk-gy - -t
. ool 7
siltst, 1lt-gy; lignite,125-129 ? = ~«—§ —1-40
siltst, clayst, dk-gy - 150
Japppin - —1so0
siltst, lt-gy; lignite, 163-164 o _
siltst, gn, cbncs A ; —
siltst, clayst, lt-gy ——_5 .‘: —_60

i 200
siltst, fine sandst, gy :,:_: —

= +70
sandst, fine to medium : ]

- 250—
siltst, clayst, lt-gy -:' T80
siltst, dk gy =
siltst, sandst, clayst, gy e

. - ]
clayst, yel-gy; lignite,290.5-291.5 . - 90
- 300
siltst, clayst, lt-gy - <
siltst, cbnes . E
siltst, gy; white clayst D E _10
siltst, gy, clayey . E -
b - - |3s0-

100




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE-NO w 72

SHEET 2 OF 2

LITHOLOGY

Logging speed:
Logged depth. 400
Gamma range:

Density range._200___ cps
Density TC:_____ 2 _sec
SP sensitivity: 20 mv
Resistance sensitivity:20 ohms

DEPTH

FEET

METERS

siltst, gy, sandy, cbnecs
siltst, dk-gy, gn, clayey
siltst, white clayst

siltst, 1lt-gy, sandy
siltst, gy, clayey

g

11

—120

130

—140

THiso

—160

_po

—180

“}i90

_f200

—210

r220




UNITED STATES GEOLOGICAL SURVEY HOLE NO W 73
SHEET1 OF 2
AR[A Williams County QUAD NAME Grenora
DATE STARTED 7/6/79 DATE COMP.  7/6/79 COUNTY williams STATE North Dakota
FEL GROUND
LOCATION: SEC. 5  T1so n. R.102 w. FOOTAGE LOC. 33 1330 sy | FLEV. 2232 ft
FOQTAGE TOTAL 400 ft
SIZE AND BIT TYPE: s-inch drag ROTARY 400  [CORING ——- DEPTH
R DEPTH TO 312 ft
DRILLING AGENCY: Crandall Drilling DRILL TYPE: -~ WATER
LITHOLOGY RECORDED BY  Spencer, Tomac GEOPHYSICAL LOGS RECORDED B8Y Nelson
REMARKS:
Logging speed:—_20 ft/min  Density range._ 200 cps DEPTH
2 5| Logged depth:_ 400 Density T.C: 2 sec | ,_ Q
LITHOLOGY =S —_— o | S
= —=| Gamma range: 50 cps SP sensitivity. 20 mv o =
Gamma TC:____ 2 _sec  Resistance sensitivity:20.0hms =
-ﬂ axe] O L1 - 010
- silt, sand, yel-brn, gravel, ﬂ J: -
unconsol : ‘ -
T ot il - -
- L : 4
silt, sand, clay, yel-brn, |.-‘g " - 10
N unconsol ' g —
_ el z 50
i siltst, yel-brn, gy, sandy ... gete o} s 2§ < - _—20
. : ﬁ
i siltst, yel-gy; lt-brn clayst ‘- ]
_1 siltst, gy; cbnes clayst == B E IOO——3°
_ siltst, gy, lt-yel e | = ]
— siltst, gy, clayey I~ e —
- - —4-40
- siltst, cbncs; lignite,133-133.5, R E -
| 13-4 - 150
sandst, very fine : A: _
siltst, gy, cbncs . -»,: —50
7] siltst, fine sandst, gy _——— ‘-
] - “t60
— .= 200
- i E~ -4
siltst, clayst, gy I <=
i - i 70
d - L._. - 250 —
-1 siltst, clayst, lt-gy N 2 -1-80
siltst, lt-gy; brn clayste . _ - |
] siltst, dk-gy, clayst o ,: E “1-90
—~ T = - 300
: sandst, gy, fine - E E :-100
— :E - E -
i I 1} - 350

102



REMARKS: —

UNITED STATES GEOLOGICAL SURVEY

HOLENO w 73

SHEET 2 OF 2

LITHOLOGY

STRIP
L0G

Logging speed: .20 _ft/min
Logged depth.__400
Gamma range:___ 50 cps

Gamma TC:____ 2 sec

Density range__200 cps

DEPTH

Density TC:____ 2 sec
SP sensitivity: 20 my
Resistance sensitivity:20 ohms

FEET

METERS

sandst, gy, fine

i

3

8
I

700

750—

“no

120

130

—-140

—150

—160

o

—~180

—210

T-220

103




UNITED STATES GEOLOGICAL SURVEY

HOLE NO w74 -
SHEET 1 OF: 2

AREA Williams County QUAD NAME  Hanks
DATE STARTED 7/7/79 DATE COMP.  7/7/79 COUNTY wi11iams STATE worth pakota
. FNL FEL GROUND
LOCATION: SEC. 21 1 159 N,R. 102 w, FOOTAGE LOC. 2610  ypor A1 g | ELEV 2300 ft
FOOTAGE TOTAL 500 ft
SIZE AND BIT TYPE:  >-inch drag ROTARY 500 [CORING —-ov DEPTH
DEPTH T0 20 ft
DRILLING AGENCY: Crandall Drilling DRILL TYPE: — WATER
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
————— -
Logging speed:__20 ft/min  Density range___200 cps DEPTH
o~ Logged depth._ 500  Density TC:_____ 2 sec )
(-] — (-4
l'THOLOGY E 3 Gamma range: 50 cps SP Sens“ivny‘__L_.mV E E
Gamma TC: 2 sec Resistance sensitivity-29.ohms =
SV N f— 010
eill: silt, sand, fine gravel, . -
) yel-brn, unconsol U .
% .
siltst, clayst, yel-brn E 1o
v 50—
i:~ -
& ~20
siltst, sandst, brn-gy . -
10030
l"’ -1
clayst, brn; lignite,110-112 i:'
siltst, dk-gy; clayst : 40
clayst, dk-gy; cbnes siltst : 4'-
siltst, clayst, lt-gy .
o 150 —
lignite,149.5-157 .
ps 50
siltst, clayst, gy :._ —
siltst, dk-gy; limest; white clayst E B
e 60
siltst, clayst, it-gy e 200
siltst, lt gy-gn; clayst .
siltst, dk-gy i . : +70
siltst, gy, sandy . .
: e 7
sandst, gy, fine E 250 —
ERRIES M —1-80
siltst, clayst, lt-gy; limest ] : -
siltst, gy, sandy . B
—— i “t90
....... t 300
clayst, siltst, 1lt-gy '
siltst, brn 3
. . -
. _oo
sandst, gy, fine .
L . 350—
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REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE N0 w 74

- SHEET 2 OF 2

LITHOLOGY

Logging speed:— 20 ft/min
Logged depth. 500
Gamma range:_ 30 ¢ps

Gamma TC: 2 __sec

Density range 200 cps

DEPTH

Density TC:_____ 2 _ sec
SP sensitivity: 20 _my
Resistance sensitivity:20.ohms

FEET
METERS

1

[N |

siltst,

siltst,

clayst,

sandst,

gy; brn clayst

clayst, lt-gy

siltst, dk-gy

gy, fine

e asael-

e o . ' ‘ :
LB R r )
' M ‘ %

[ o '
_|‘|“||||'|1‘|."l||||vu114|||||nnnxnn--- '

3

8

-

1120

~130

1140

~150

—160

_wo

~T1-180

190

_-200

1210

1220

750~
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UNITED STATES GEOLOGICAL SURVEY HOLE NO W 75
SHEET1 OF 2
AREA Williams County QUAD NAME crenora
DATE STARTED  7/6/79 DATE COMP.  7/6/79 COUNTY  williams STATE North Dakota
C XKEL GCROUND - -
LOCATION: SEC. 10 T 159 N, R.103 w. FOOTAGE LOC. 255 AL 3 0| P 2057 £
FOOTAGE TOTAL 400 ft
SIZE AND BIT TYPE: 5-inch drag ROTARY 400 [CORING ——— DEPTH
DEPTH T0 5 ft
DRILLING AGENCY: cCrandall Drilling DRILL TYPE: ———- WATER
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:
b —
Logging speed:—_20__ft/min Density range:—.200 cps DEPTH
LITHOLOG & | Logged depth_ 398 Density TC: 2 _sec |, | g
THOLOGY ; Z| Gomma range:__ >0 cps  SPsensitivity 20 mv | & =
e
Gamma TC: 2 sec  Resistance sensitivity:20ohms =
q
] R z : 0-+0
sand, very coarse; gravel, O, . -
- unconsol S N - .
A silt, yel, brn, unconsol ' &GP - _
silt, clay, brn, unconsol i -
silt, dk olive-gy, sandy, k- - —10
— unconsol -1 7 |+ - 7
gt 12 -
- silt, clay, dk-gy, unconsol } . i. - 50—
j & D : 20
7 silt, sand, dk-gy, unconsol o - ]
— gravel, medium i :T 5 10030
- Y : .o !:A : ]
— silt, dk-gy, sandy, unconsol ' . - - —
till: R o E - 40
— clay, dk-gy, silty, unconsol {l/ - - ]
- AT i:’ E 150
] gravel, fine - Sh - —50
- silt, gy, cbnes, uncomsol ’_n E‘ 7:
7] silt, gy; fine gravel, AV . - 60
— unconsol \_) 1 - 200
_ silt, dk-gy, sandy, unconsol |..: .- i:i47 - _
_ silt, dk-gy, unconsol ) '.,.‘."' ‘iz—; E .
7 sand, dk-gy, coarse, unconsol ‘ E - 7
— L q PPN . - 250 —
e medi to coarse M -
4 gravel, um to coars : : 1 s
] siltst, clayst, gy; lignite,271.5-289 E— .: ]
] - - _
sandst, coarse b ot 90
— . - 300
clayst, lt-gy ] . -
siltst, dk-gy; lignite,314-317.5 i : -
siltst, clayst, gy; lignite,327.5-329 ﬁ . E 100
siltst, clayst, yel-gy, brn; appe— i -
- lignite,336-337 = . - -
- . [ e - _ 4350_‘
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REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLENO € 75
SHEET 2 OF 2

LITHOLOGY

Logging speed:

Gamma range:
Gamma TC:

20__ft/min
Logged depth. 398

50
2

cps
sec

Density range.__200 cps

DEPTH

Density TC:_____ 2 sec
SP sensitivity___20 ____mv
Resistance sensitivity:20.ohms

FEET

METERS

siltst, clayst, 1lt-gy
clayst, dk-gy; cbnes siltst
no sample

siltst, clayst, gy; limest

s esess e e
' s

ot s e e e

3

3
]

700

—120

~130

140

—150

—160

_po

—180

—190

_}200

—210

—220

750

107




UNITED STATES GEOLOGICAL SURVEY HOLE NO .76
SHEET 1 OF 2
AREA Williams County QUAD NAME Grenora
DATE STARTED 7/6/79 DATE COMP 7/7/79 COUNTY \williams STATE North Dakota
p.: 5. 8 GROUND
LOCATION: SEC. 24 T1.159 n. R. 103 w. FOOTAGE LOC. 35 PR ss rar | AWM 2155 £
FOQTAGE TOTAL 400 ft
SIZE AND BIT TYPE: 5-inch drag ROTARY 400 TcomiNg  ———- OEPTH
OEPTH TO
DRILLING AGENCY: Crandall Drilling DRILL TYPE: -—- water | © fF
LITHOLOGY RECORDED BY  Spencer GEOPHYSICAL LOGS RECORDED BY Nelson :
REMARKS: Power line overhead affected resistance. i
Logging speed:— 20 ft/min  Density range—_200___ cps DEPTH
o Logged depth 400 Density T.C: 2 sec ]
LITHOLOGY =g| 9 A el I
£~ Gamma range___50 cps  SPensitivity 20 mv | & | =
Gamma TC: 2 sec  Resistance sensitivity:20ohms =
s - F o] = 1 13 - 0—-0
silt, sand, gravel, yel-brnm,|-.- : oo =
unconsol s U . ; - -
11t, dk 2" 1 5 A ¥ Reoecery - -
silt ~8Y» gravel, ¥, . - -
unconsol Y . -sTP . = 10
silt, sand, clay, yel-brn, |.>- ' . -
unconsol A . - T .
: = 50—
silt, sand, gravel, brn, . -
t411: unconsol ' ‘. . = -
silt, gy, sandy, unconsol . .:"-‘ : - __.-20
clay, brn, gy, unconsol i < -
2 :- 10030
silt, clay, dk-gy, uncomsol |, ' e -
dolomite boulder ' E 7
. —-40
siltst, clayst, yel-gy E —
: 150—
siltst, clayst, gy o
: 50
siltst, clayst, 1lt-gy . —
siltst, gn-gy, coarse . —
. —60
1 200—
sandst, bl-gy, fine {:; -J
N 470
. 250 —
sandst, gy, medium . %0
) . “T1o90
: 300
clayst, gy; lignite,314-324 . n
. _"—IOO
siltst, gy :
iltst, dk-gy; lignite,347.5-350.5 : ]
silts 8y gnite,347.5 . o 350




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLE X0 w 76

SHEET 2 OF 2

LITHOLOGY

DEPTH

Logging speed:'__20 ft/min  Density range._ 200 cps
Logged depth._ 400 Density TC:_____ 2 sec
Gamma range:_ 39 ¢cps  SP sensitivity. 20 mv

Gamma TC:____2 ___sec Resistance sensitivity:20 ohms

FEET
METERS

siltst, gy

siltst, dk-gy

''' PRSI

.
-

G B

S

3

3

—y

“no .

~120

—130
450—

1140

150

—160

—~170

~1-180

~190

_f200

210
700—

1220

750 —
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UNITED STATES GEOLOGICAL SURVEY HOLE No w77
SHEET1 OF 2
AREA Williams County QUAD NAME Brush Lake
DATE STARTED 7/8/79 DATE COMP.  7/8/79 COUNTY williams STATE North Dakota
XK GROUND
LOCATION: SEC. 33 7159 n. R. 103 w. FOOTAGE LOC. 155 1 fw | they | 2122 fr
_ FOQTAGE TOTAL
SIZE AND BIT TYPE: 5-inch drag ROTARY 400 [CORING ——— oEpry 400 ft
DEPTH TO
DRILLING AGENCY: Crandall Drilling DRILL TYPE: -—- WATER 19 ft
LITHOLOGY RECORDED BY  Spencer GEOPHYSICAL LOGS RECORDED BY  Nelson
REMARKS:
Logging speed:__2Q0_ft/min  Density range_ 200 cps DEPTH
TR AN < Logged depth... 400 = Density TC:___ 2 sec -
LITROLOTY =g -cesecden o ol
= —1 Gamma range: 50 cps SP sensitivity.___ 20 ____mv e -
Gamma TC:______ 2 sec Resistance sensitivity:20 ohms =
— s . L - ‘ 7 010
silt, yel, unconsol p - '
silt, sand, brn, unconsol ' ]
silt, sand, gy, unconsol 7]
T silt, very coarse sand, 0 - 10
- unconsol ' —
_ silt, sand, gravel, unconsol| -:. W 50
ti11: O
.:'.0,. —“-
- silt, dk-gy, clayey, unconsol}- O: - .
— gravel, fine . IOOTL:’O
-4 sandst, dk-gy, silty; coarse sandst '-'.:.-'.' ]
-1 -1-40
sandst, dk-gy, silty; clayst
siltst, dk-gy, sandy; clayst 150
sandst, brn, calcareous
1 no sample 150
sandst, brn, medium
7 .-, pa—
. ——6
1 200 0
- R 70
- - -
clayst, brn; lignite, 241.5-247
- 250 —
siltst, lt-gy .
siltst, yel-gy, lt-gy -—-__-— —80
7] siltst, dk-gy T ]
T siltst, yel-gy ] -90
— g 300
clayst, gy; cbnecs siltst —
- clayst, siltst, gy P -
. =] oo
siltst, gy; brn clayst — e
7 siltst, gy P ]
- i 350




REMARKS:

UNITED STATES GEOLOGICAL SURVEY

HOLENO w 77

SHEET 2 OF 2

LITHOLOGY

Logging speed:—. 20 _ft/min
Logged depth._400
Gamma range. 39 cps
Gamma TC: 2 sec

Density range: 200 ___cps
Density TC:_____2 __sec
SP sensitivity___20 __mv
Resistance sensitivity:20 ohms

DEPTH

FEET
METERS

siltst,

clayst,

siltst,
siltst,

gy, calcareous
gy; lignite, 377-380

clayst, gy
dk-gy, clayey

—120
—130

—~150

—160
—170
-1-180
190
_200
4210

1220

750—

111




